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THF  EFFECT  OF  COOPERATIVE  AND  COMPETITIVE  GAMES  WITH 
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PERFORMANCE  AND  ON-TASK  BEHAVIOR 

By 

Shelia  Yvette  Smalley 

December,  1982 

Chairman:  Cecil  D.  Mercer 

Major  Department:  Special  Education 

The  purpose  of  this  study  was  to  investigate  the  effects  of 
cooperative  games,  competitive  games,  and  worksheets  on  the  arithmetic 
performance  and  on-task  behavior  of  learning  disabled  (LD)  adoles- 
cents. Also,  the  relationship  between  arithmetic  performance  and 
time  on-task  was  examined  across  the  three  treatments. 

From  the  sample  of  36  students,  12  were  assigned  to  each  of  the 
three  treatment  conditions:  cooperative,  competitive,  and  worksheets 
(control  group). 

The  basic  design  of  the  study  was  a  posttest,  with  an  arithmetic 
pretest  as  covariate.  The  performance  scores  were  analyzed  with 
analysis  of  covariance  (ANCOVA)  and  the  Bonferroni  post  hoc  procedure. 
The  on-task  scores  were  analyzed  with  ANCOVA  and  the  Johnson-Neyman 
technique.  The  correlation  between  arithmetic  scores  and  on-task 
behavior  was  analyzed  using  the  Pearson  product-moment.  All 
statistical  procedures  were  tested  at  the  .05  level  of  significance. 
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Results  of  the  data  analysis  indicate  that  worksheets  were  signi- 
ficantly better  than  cooperative.  Competitive  was  not  significantly 
different  from  worksheets,  which  suggests  that  they  are  equally 
effective.  Although  competitive  was  not  significantly  different  from 
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chance  between  these  group:  was  ^l   .0543,  favoring  competitive, 
There  was  a  significant  difference  in  time  on-task  between  the  coopera- 
tive and  the  competitive  groups,  favoring  competitive  for  higher 
ability  students  and  cooperative  for  lower  ability  students;  and  there 
was  a  significant  difference  in  time  on-task  between  the  cooperative 
and  the  worksheet  groups,  favoring  worksheets  for  higher  ability 
students  and  cooperative  for  lower  ability  students.  The  on-task 
comparisons  between  the  groups  must  be  cautiously  interpreted  because 
much  of  the  data  had  to  be  extrapolated.  There  was  no  significant 
relationship  between  arithmetic  performance  and  on-task  behavior  for 
the  overall  group.  However,  it  was  significant  for  the  worksheet 
group  (r  =  .68,  p  <  .05). 

The  results  suggest  there  are  variations  in  performance  and 
time  on-task  in  various  learning  activities.  Thus,  in  planning  for 
the  instructional  needs  of  LD  adolescents,  this  study  suggests  that 
worksheets  seem  to  work  better  overall  for  arithmetic  performance. 
For  on-task  behavior,  there  appears  to  be  an  interaction  between 
learning  activity  and  ability  level  of  the  student. 


IX 


CHAPTER  I 
INTR0DUC1  ION 

Because  of  the  wide  range  of  learning  problems  in  arithmetic 
it  is  surprising  to  note  that,  until  recently,  relatively  little 
attention  had  been  paid  to  this  significant  problem  area  (Bartel, 
1978).  Bartel  suggests  that  perhaps  this  has  been  the  case  because 
so  much  time  and  effort  have  gone  into  the  attempt  to  make  students 
literate.  Perhaps  it  also  reflects  the  fact  that  many  children 
with  essentially  no  understanding  of  arithmetic  principles  are  able 
to  hide  behind  superficial  rote  ability  in  computation. 

As  Mercer  (1979)  pointed  out,  there  is  still  a  significant 
void  in  the  literature  pertaining  to  the  arithmetic  needs  of  the 
learning  disabled  (LD)  student.  Moreover,  there  has  been  little 
interest  in  conducting  research  in  learning  disabilities  and 
arithmetic  at  the  secondary  level  (Marsh,  Gearheart,  &  Gearheart, 
1978).  The  secondary  level  learning  disabled  student  should  be 
expected  to  develop  at  least  functional  abilities  in  arithmetic 
that  would  ensure  competencies  for  application  in  most  occupations 
and  in  consumer  needs.  This  should  be  a  high  priority  for  learning 
disabilities  specialists,  and  becomes  a  crucial  issue  in  determining 
the  future  of  secondary  level  learning  disabled  students  (Marsh  et 
al.,  1978). 


Although  the  educationally  handicapped  adolescent  is  maturing 
sexually,  socially,  and  vocationally,  he  is  nonetheless  impeded  by 
an  inability  to  learn  in  traditional  educational  settings  (Beattie, 
1981).  There  is  much  need  for  individual  attention.  The  literature 
reports  comparatively  fewer  activities,  programs,  tests,  metnods, 
and  materials  for  instructing  children  with  arithmetical  difficulties 
than  in  other  academic  areas  (i.e.,  music,  science,  etc.)  (Bartel, 
1978). 

Purpose 

One  of  the  primary  academic  disabilities  of  learning  disabled 
adolescents  is  in  arithmetic  (Mercer,  1979).  Few  efforts  have  been 
aimed  at  examining  the  teaching  of  arithmetic  to  handicapped  learners 
(Brown,  1975;  Johnson,  1979;  Marsh  et  al . ,  1978;  Mercer,  1979). 
Several  authors  recommend  the  use  of  educational  games  for  providing 
practice  of  arithmetic  skills  (Coble  &  Brady,  1977;  Gordon,  1970; 
Kennedy  &  Michon,  1973;  Lovinger,  1979;  Smith  &  Backman,  1975). 
According  to  Beattie  (1981)  games  are  significantly  better  than  drills 
(e.g.,  worksheets)  in  both  achievement  and  on-task  behavior  across 
learning  disabled  and  educable  mentally  retarded  populations.  The 
purpose  of  this  study  was  to  investigate  the  efficacy  of  cooperative 
and  competitive  games  in  remediating  the  arithmetic  deficits  of 
learning  disabled  adolescents. 


Problem 

What  is  the  effect  of  cooperative  and  competitive  games  with 
learning  disabled  adolescents  on  arithmetic  performance  and  on-task 
behavior? 

Variables 

The  dependent  variables  in  this  study  are  scores  on  an  arithmetic 
test  and  time  on-task.  The  independent  variable  is  the  type  of  learn- 
ing activity,  with  three  levels:  (1)  cooperative  games,  (2)  competi- 
tive games,  and  (3)  traditional  worksheet  activities. 

Questions 

The  study  was  designed  to  investigate  the  following  questions. 

1.  Is  there  a  difference  in  the  arithmetic  scores  among 
learning  disabled  adolescents  who  participate  in  cooperative  games, 
competitive  games,  and  traditional  worksheet  learning  activities? 

2.  Is  there  a  difference  in  the  amount  of  time  on-task  among 
learning  disabled  adolescents  who  participate  in  cooperative  games, 
competitive  games,  and  traditional  worksheet  learning  activities? 

3.  Is  there  a  relationship  between  performance  and  time  on-task 
for  learning  disabled  adolescents  who  participate  in  cooperative  games, 
competitive  games,  and  traditional  worksheet  learning  activities? 

Del  imitation 

The  population  of  subjects  was  selected  from  Howard  Bishop  Middle 
School  and  Westwood  Middle  School,  Alachua  County,  Gainesville,  Florida. 
Only  youngsters  in  grade  levels  six  through  eight  participated  in  the 
study. 


Limitations 

This  study  is  limited  to  adolescents  in  the  subject  population 
(i.e.,  middle  school  learning  disabled  adolescents).  Because  of  the 
possible  educational,  social,  financial,  and  cultural  differences 
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tu  as  «  representative  sample  or  oLudents  in  the  remainder  of  fr.z 
United  States. 

A  further  limitation  of  this  study  centers  on  the  fact  that  the 
ratio  of  boys  to  girls  used  in  this  study  does  not  represent  the  pro- 
portion of  learning  disabled  students  in  learning  disabled  classrooms. 
All  of  these  factors  limit  the  general izability  to  other  proportions 
of  boys  and  girls,  age  groups  and  other  exceptional  children  populations, 

Significance 

There  is  not  enough  information  reported  in  the  literature  con- 
cerning the  teaching  of  arithmetic  to  learning  disabled  learners 
(Brown,  1975;  Mercer,  1979).  Consequently,  research  efforts  need 
to  be  continued  to  yield  information  applicable  to  the  teaching  of 
arithmetic  to  learning  disabled  students. 

Definition  of  Terms 

A  game  may  be  defined  as  any  simulated  contest  (play)  among 
adversaries  (players)  operating  under  constraints  (rules)  for  an 
objective  (winning)  (Gordon,  1970). 

For  the  purposes  of  this  study  a  cooperative  game  is  a  method 
of  academic  intervention  which  is  characterized  by  cooperative  inter- 
action of  students  in  a  game-like  setting  (Beattie,  1981;  Humphrey, 


1969).  Students  must  perceive  that  they  can  obtain  their  goal  if, 
and  only  if,  the  other  students  with  whom  they  are  linked  obtain 
their  goals  (Johnson  &  Johnson,  1978).  Specific  verbal  instruc- 
tions on  cooperative  playing  were  given  to  the  subjects  (see 

*Pi /• 

For  the  purposes  af  this  :tudy  a  competitive  game  is  a  method 
of  academic  intervention  which  is  characterized  by  competitive  in- 
teraction of  students  in  a  game-like  setting  (Beattie,  1981; 
Humphrey,  1969).  Students  must  perceive  that  they  can  obtain  their 
goals  if,  and  only  if,  the  other  students  with  whom  they  are  linked 
fail  to  obtain  their  goals  (Johnson  &  Johnson,  1978).  Specific 
verbal  instructions  on  competitive  playing  were  given  to  the 
subjects  (see  Appendix  A). 

For  the  purposes  of  this  study  a  traditional  worksheet  is  a 
method  of  teaching  based  exclusively  on  repetition  (Beattie,  1981). 
Worksheets  were  used  in  this  study.  The  worksheets  could  be  com- 
pleted independently  of  teacher  supervision  with  the  student 
working  alone  at  his  desk.  Specific  verbal  instructions  on  working 
with  worksheets  were  given  to  the  subjects  (see  Appendix  A). 

The  learning  disabled  adolescent  is  that  student,  12  through 
16  years  of  age,  enrolled  in  a  learning  disabilities  (LD)  classroom 
in  the  Alachua  County  Schools,  as  defined  by  the  Bureau  of  Education 
of  Exceptional  Students  (BEES),  Florida  Statutes  number  228.041, 
the  Department  of  Education,  State  of  Florida,  Alachua  County 
(1981).   (See  Appendix  B  for  specific  procedures  used  in  Alachua 
County. ) 


The  specific  learning  disabled  student  is  one  who  exhibits  a 
disorder  in  one  or  more  of  the  basic  psychological  processes  in- 
volved in  understanding  or  in  using  spoken  or  written  language. 
These  may  be  manifested  in  disorders  of  listening,  thinking,  read- 
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elude  lea;  ring  probl".:  which  :j  iue  primarily  to  visual,  hear- 
ing, or  motor  handicaps,  to  mental  retardation,  to  emotional  dis- 
turbance, or  to  any  environmental  deprivation.  This  definition  is 
given  by  the  Bureau  of  Education  of  Exceptional  Students  (BEES), 
Florida  Statutes  number  228.041,  the  Department  of  Education,  State 
of  Florida,  Alachua  County  (1981).   (See  Appendix  B  for  specific 
procedures  used  in  Alachua  County.) 

For  the  purposes  of  this  study  a  general  definition  of  on-task 
behavior  is  determined  when  one  or  all  of  the  following  occur(s): 
the  subject  is  looking  at  the  relevant  assigned  task  stimulus  (Beattie, 
1981;  Rose,  1977),  putting  pencil  to  paper,  directing  eye  gaze  toward 
the  task,  and/or  raising  hand  to  ask  questions  which  turn  out  to  be 
relevant  (Cobb,  1972;  Forness,  1973;  Lay,  1969;  Sparks,  1981; 
Stodolsky,  1979). 

For  the  purposes  of  this  study  a  general  definition  of  off-task 
behavior  is  determined  when  the  subject's  eyes  are  not  attending  to  the 
assigned  work  (Beattie,  1981;  Rose,  1977).  Motor  off-task  behavior 
consists  of  any  out  of  seat  behavior,  doodling,  directing  eye  gaze 
away  from  the  task,  and  pencil  not  to  paper  in  conjunction  with 
off-task  gaze  (Cobb,  1972;  Cooper,  1981;  Forness,  1973;  Nottelmann 
&  Hill,  1977;  Sparks,  1981). 


Summary 

Learning  disabled  adolescents  frequently  manifest  an  academic 
disability  in  arithmetic  skills.  Little  information  exists  con- 
cerning techniques  which  may  be  helpful  in  remediating  these 
arithmetic  deficits.  The  effectiveness  of  cooperative  games,  com- 
petitive games,  and  traditional  worksheet  activities  as  they  relate 
to  learning  disabled  adolescents'  performance  on  arithmetic  and 
time  on-task  was  compared.  The  relationship  between  performance 
on  arithmetic  and  time  on-task  for  learning  disabled  adolescents 
who  participate  in  cooperative  games,  competitive  games,  and  tradi- 
tional worksheet  learning  activities  was  also  investigated. 


CHAPTER  II 
REVIEW    OF     iHh    Li ItKAIUKt 

This  review  examines  the  literature  concerning  the  use  of  in- 
structional games  in  the  classroom.  Surprisingly,  the  researcher 
found  a  shortage  of  literature  regarding  the  use  of  cooperative 
and  competitive  games  to  remediate  arithmetic  deficits.  Coopera- 
tive and  competitive  games  are  discussed  in  the  literature  in 
relation  to  goal  structures.  Goal  structure  specifies  the  type 
of  goal  interdependence  existing  among  students  as  they  work  toward 
goal  accomplishment.  The  literature  supports  three  goal  structures 
that  teachers  may  use  during  instruction,  i.e.,  cooperative,  competi 
tive,  and  individualistic.  In  order  to  maintain  relevance  to  the 
present  study,  the  researcher  addressed  only  cooperative  and 
competitive  goal  structures. 

The  literature  reviewed  in  this  section  was  located  by  several 
methods.  An  ERIC  literature  search  was  conducted.  Additionally, 
the  Current  Index  of  Journals  in  Education  and  the  Education  Index 
were  examined  from  1969  to  the  present  date.  Key  words  used  in 
these  searches  were  arithmetic,  children  (exceptional),  competitive, 
cooperative,  educational  games,  exceptional  children,  games,  and 
learning  disabilities. 


Also,  the  card  catalog  was  used  to  find  relevant  textbooks 
on  the  above  key  words.  After  relevant  textbooks  had  been  secured, 
the  bibliography  of  each  of  the  relevant  chapters  was  examined  to 
identify  additional  sources. 

n>_ fsrcncss  selcctod  fc.  inclusion  rr.~*'  "■r">  of  t^r*   ^nn'.nnn 
criteria: 

1.  The  reference  was  dated  subsequent  to  1969. 

2.  The  reference  was  published  in  a  refereed  journal. 

3.  The  reference  was  based  on  Johnson  and  Johnson's  (1975) 
guidelines  for  goal  structures  (cooperative  and  compe- 
titive). Each  of  the  goal  structures  is  defined  in  its 
respective  area. 

The  Use  of  Instructional  Games  in  the  Classroom 

Games  are  being  used  extensively  to  instruct  students.  Zieler 
(1968)  indicates  there  are  several  hundred  games  on  a  wide  variety 
of  skills  available  for  use  in  classrooms.  These  games  range  from 
word  games  for  preschoolers  to  simulations  of  complex  political, 
social,  and  economic  processes  for  high  school  and  college  students 
(Gordon,  1970).  Inbar  and  Stoll  (1970)  report  an  extensive  review 
of  several  theoretical  perspectives  of  converging  reasons  for  the 
potential  value  and  use  of  self-motivating  activities  as  a  teaching 
medium.  "Games  are  cut  off  from  serious  consequences  of  everyday 
life,  for  the  activities  within  them  can  be  enjoyed  for  their  own 
sake"  (p.  97). 
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There  is  a  scarcity  of  research  on  whether  or  not  particular 
games  have  learning  effects.  Humphrey's  (1965,  1966)  studies 
indicate  that  students  exposed  to  games  involving  verbal  and  number 
cues  display  greater  learning  than  those  exposed  to  the  same 
material  by  means  of  traditional  workbook  procedures.  Alien, 
Allen,  and  Ross  (1970)  indicate  that  mathematical  games  produce 
greater  amounts  of  learning  in  a  shorter  time  when  compared  to 
traditional  classroom  methods. 

Other  literature  on  games  suggests  that  the  time  devoted  to 
playing  a  game  produces  an  amount  of  learning  equal  to  the  same  time 
spent  in  classroom  learning  (Anderson,  1970).  In  this  situation, 
learning  refers  to  scores  on  tests  typical  of  those  given  in  a  course. 
There  is  also  evidence  that  games  induce  individual  skills  or  traits 
that  are  not  obtained  through  traditional  teaching  methods,  e.g., 
decision-making  (Anderson,  1970),  sense  of  efficacy  (Boocock  & 
Coleman,  1966). 

In  addition,  Boocock's  (1969)  finding  of  a  nonsignificant  or  in- 
consistent relationship  between  performance  in  a  game  and  academic 
performance  has  repeatedly  occurred.  Inbar  and  Stoll  (1970)  say  this 
means  "games  apparently  mobilize  intellectual  skills  unrelated  to 
verbal  skills"  (p.  59).  Also  one  of  the  components  of  a  good  game 
is  chance.  Consequently,  the  low  and  high  ability  students  in  a 
class  have  an  equal  chance  of  winning.  The  implication  is  that 
"games  would  be  especially  valuable  for  the  underachiever  or  the  non- 
verbal or  cognitively  deprived  student"  (p.  58). 
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Inbar  and  Stoll  (1970)  offer  three  reasons  why  caution  must  be 
used  in  drawing  implications  from  studies  on  games.  In  much  of  the 
work, 

1.  it  has  been  somewhat  ad  hoc,  and  investigators  generally 
dz   rot  rsl'Stc  thsir  c^oi'ro  °r  mo^c-M^pc  +'■»  a  nonor^] 
l',,z^,j   of  ganses  and  dailg  Jiving: 

2.  the  criteria  of  learning  are  of  unknown  validity  and 
reliability; 

3.  there  is  a  need  for  replication  of  findings  with  a 
wide  sampling  of  games  and  students. 

All  problems  have  not  been  solved  regarding  the  use  of  games  in 
the  classroom.  The  technique  will  probably  be  refined  in  the  future. 
Very  precise  evaluation  procedures  have  yet  to  be  developed  to  prove 
beyond  an  objective  doubt  that  games,  in  certain  circumstances, 
teach  more  effectively  than  other  known  methods  (Gordon,  1970). 

Obviously,  the  available  data  are  not  extensive  enough  to  carve 
out  a  clearcut  profile  with  regard  to  learning  through  games 
(Humphrey,  1969).  It  is  apparent  that  existing  literature  stimulates 
many  questions,  and  research  needs  are  numerous. 

Advantages  and  Disadvantages  of  Games 

Clark  (1978)  notes  that  although  the  effectiveness  of  educational 
games  has  been  demonstrated,  few  secondary  teachers  have  adopted  the 
technique  as  an  essential  component  of  the  curriculum.  As  she  ex- 
amines the  benefits  attributed  to  participation  in  games,  she  mentions 
improvement  in  IQ  scores  (Allen,  Allen,  &  Ross,  1970),  race  relations 
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(DeVries  &  Slavin,  1975),  peer  tutoring  (Hamblin,  Buckholdt, 
Ferritor,  Kozloff,  &  Blackwell,  1971),  attitudes  (Boocock  & 
Schild,  1968;  DeVries,  1976;  Lee  &  O'Leary,  1971;  Slavin,  1977), 
and  academic  achievement  (Boocock  &  Schild,  1968;  Braskamp  & 

H?d3?ttS,    !97!;    C?r1c™,    1Q£Q;    Ph^lPS    &    ^ta^-Hp,,      1Q7?-    Fi^hPr 

1976;  Fletcher,  1971;  Keitzssasu  191A,  ~r-^c^~\    19f6).  A  number  of 
these  studies  have  identified  low-ability  students  as  the  primary 
beneficiaries,  since  different  learning  rates  are  minimized  among 
students  during  gaming.  Moreover,  Slavin  indicates  that  games 
encourage  peer  interaction  while  individualized  instruction  may 
result  in  unintentional  social  barriers  among  students. 

When  Clark  examined  why  games  have  not  consistently  produced 
outcomes  superior  to  those  of  traditional  teaching,  she  mentions  the 
three  suggestions  given  by  DeVries:  "  (1)  inadequate  integration  of 
games  into  the  class-reward  structure  and  instructional  goals;  (2) 
introduction  of  games  merely  as  'filler'  materials;  and  (3)  exclusive 
replacement  of  traditional  learning  methods  with  game  strategies" 
(p.  109).  Edwards  and  DeVries  (1972)  note  that  the  effectiveness  of 
games  has  been  ascribed  to  their  motivational  potential,  feedback, 
and  reinforcement  for  academic  skills,  and  the  opportunity  they  give 
teachers  to  tutor  individually. 

Cruickshank  and  Telfer  (1980)  offer  the  following  advantages  of 
the  use  of  games. 

1.  They  guarantee  participants  real  life  experiences. 

2.  They  allow  participants  to  solve  difficult  problems. 
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3.  They  provide  transfer  from  the  training  situation. 

4.  They  provide  immediate  feedback  on  performance. 

5.  They  are  sensitive  to  time  consideration. 

6.  They  enable  participants  to  make  discussions  and 
experience  consequences. 

7.  They  are  safe. 

8.  They  are  fun. 

Ouickshank  and  Telfer  (1980)  offer  some  disadvantages. 

1.  Teachers  are  relatively  unfamiliar  with  games. 

2.  They  require  a  lot  of  time. 

3.  They  often  focus  on  peripheral  skills  rather  than 
basic  skills. 

4.  They  are  less  accessible  to  the  teacher  than  other 
learning  materials. 

5.  They  can  be  expensive. 

Seemingly,  the  only  conclusion  that  can  be  drawn  here  is  that 
there  are  both  considerable  benefits  and  several  problems  associated 
with  the  use  of  games  in  the  classroom.  However,  research  evidence 
should  be  used  to  assist  judgment. 

i  King  Arithmetic  Games  in  ine  CictSanjum 

"Games  are  fun,  and  it  is  ihiDortant  to  have  tun"  (K.eer,  iy/4, 
p.  18).  When  children  are  playing  arithmetic  games  in  school,  fun 
is  associated  with  a  topic  that  is  not  always  considered  to  be 
enjoyable.  It  is  impossible  and  undesirable  to  organize  the  majority 
of  arithmetic  instruction  around  games,  but  it  is  sometimes  possible 
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to  develop  games  in  such  a  way  that  they  complement  the  regular 
arithmetic  instruction  and  thereby  justify  more  classroom  time. 

It  is  recognized  that  arithmetic  learning  is  accomplished  via 
meaningful  experiences  and  practical  applications.  However,  the 

H11           -*"       ■  .-    -    .      ■•-••--*       --.J     a.  -      Lr            -  -*.. ,.-.-  A     k,„     -      i»y>J«fu     -■£     -■•     u"«iTt--  r 
JIM    I    i   ~>      Oi       ovinpu  i^^-t  LtOn      HUI.U       lu      «>v.      Iiul    t*U  i   CL      u  »       v.       r  —  •     iC  -^        J  I        —  V  ->  -—-.:; .  I  ~ 

practice  and  drill  (Johm>un,  137s).  Johnson' indicates  :;..:  following: 

The  total  approach  to  learning  arithmetic  uses  meaning, 
practice  and  application.  The  meaning  of  numbers,  the 
understanding  of  a  process,  the  arithmetical  structure 
involved  precedes  the  practice.  Practice  then  is  part 
of  the  learning  process  which  builds  accuracy,  efficiency 
and  retention.  Purposeful  practice  in  the  right  amount, 
at  the  right  time,  will  help  build  the  arithmetical 
competence  that  business,  science,  industry  and  education 
are  demanding.  Arithmetic  games  are  ideally  suited  for 
a  systematic  program  of  practice,  (p.  5) 

The  success  of  an  arithmetic  game,  like  any  other  material  or 
technique,  is  highly  dependent  on  how  it  is  used  (Johnson,  1979). 
If  an  arithmetic  game  is  to  serve  a  real  function,  the  following  con- 
siderations, offered  by  Johnson,  should  be  remembered. 

1.  Select  game  materials  that  relate  to  the  needs  of  the 
class  and  the  learning  of  important  arithmetic  skills 
and  concepts. 

2.  Use  games  at  the  appropriate  time  over  a  short  period 
of  time  so  that  students  do  not  lose  interest  (i.e., 
when  skills  are  being  taught  or  reviewed,  "filler"  for 
free  time,  etc. ) 

3.  Organize  the  game  situation  around  maximum  involvement  of 
all  students.  Avoid  embarrassment,  the  choosing  of  team 
members  by  captains,  and  negative  comments.  Allow 
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students  to  compete  when  appropriate,  with  each 
working  on  material  according  to  his  ability. 
4.  Plan  and  organize  the  game  carefully  so  that  the 
informality  and  stimulating  setting  do  not  defeat 


p  ■*-  r .  ^  •*<■  •*»  *- «-     ,-  \s r^ i . ~\  A     V*r\     4--i(ir»lr+-     +-n     nl  a\/    npmoc 


by   rules,  in  an  organized  fa3l".;^;i  as  with  ary  other  materia" 
Expect  good  work  as  you  would  with  regular  classwork. 
5.  Stress  the  responsibility  of  learning  the  arithmetic 
concepts  and  skills  and  use  follow-up  activities  to 
emphasize  this  responsibility.  Teachers  should  evaluate 
the  results  by  asking  themselves  whether  the  game  pro- 
moted the  desired  learning. 
In  summary,  instructional  games  are  only  one  means  for  helping 

students  learn  arithmetic.  However,  games  can  serve  a  variety  of 

functions  in  the  classroom  (Johnson,  1979),  such  as 

1.  building  desirable  attitudes  towards  arithmetic, 

2.  providing  for  individual  differences, 

3.  developing  concepts, 

4.  making  practice  periods  pleasant  and  successful  , 

5.  developing  perceptual  abilities, 

6.  providing  opportunities  for  logical  thinking  or  problem 
solving. 

Teachers  should  choose  games  carefully  to  reinforce  the  arithmetic 
skills  students  are  learning  and  their  use  should  be  planned,  not  for 
play  only  (Hoffman,  1974). 
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Learning  disabilities  and  arithmetic.  Although  limited  litera- 
ture exists  concerning  arithmetic  problems  and  remediation,  large  num- 
bers of  children  and  adolescents  continue  to  experience  failure 
in  this  area  of  the  curriculum  (Wallace  &  McLoughlin,  1979).  Students 

lYitn      i  \_ui  li  1 1  ly     uiouui  i   ilIcj      iii     SiTl  ufHaSt'i  C     ,  iCVC     HO  l»     L;CGn     ZZ      .  . ."  POLIQ  H  .  j' 

ii.L.Jitu  as  students  with  other-  learning  disabilities,  i^ppitz  (1371) 
reports  that  88  percent  of  the  children  referred  to  the  learning 
disabilities  program  in  her  study  were  one  to  three  years  below  the 
expected  grade  level  in  arithmetic  computation.  Likewise,  52  percent 
of  the  learning  disabled  population  used  in  Brenton  and  Gilmore's 
(1976)  study  had  educationally  significant  low  scores  in  arithmetic. 
Despite  the  diversity  of  information  provided  by  people  working 
in  the  field,  and  the  limited  information  available,  some  general 
factors  have  been  related  to  learning  disabilities  in  arithmetic. 
Students  with  learning  disabilities  in  arithmetic  may  be  having  diffi- 
culty because  of  ineffective  instruction  (Bartel,  1978;  Otto, 
McMenemy,  &  Smith,  1973),  which  probably  accounts  for  more  cases  of 
problems  in  arithmetic  than  any  other  factor.  Wallace  and  McLoughlin 
term  it  "poor  teaching,"  where  there  is  a  lack  of  sequential  skill 
development  and  the  use  of  inappropriate  teaching  materials. 
Other  general  reasons  could  be  those  of  difficulties  in  abstract  or 
symbolic  thinking  (Bartel,  1978),  lack  of  learning  readiness  (Wallace 
&  McLoughlin,  1979;  Otto  et  al . ,  1973),  inappropriate  emphasis 
(emphasis  on  rote  learning  of  isolated  skills  and  facts)  (Wallace  & 
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McLoughlin,  1979),  reading  and  memory  disorders  (Bartel ,  1978; 
Johnson  &  Myklebust,  1976),  poor  attitudes  and  anxiety  (Bartel, 
1978)  or  interest  and  motivation  (Wallace  &  McLoughlin,  1979). 
These  disorders  often  place  a  learning  disabled  adolescent  two  to 

TeaCfhers  must  be  sensitive  to  these  general  deficits  c.iu  the 
types  of  instructional  methods  and  materials  they  use  with  arith- 
metic learning  disabled  students. 

Games  and  the  learning  disabled.  The  learning  disabled  student 
who  has  arithmetic  deficits  may  exhibit  deficits  in  perception,  direc- 
tionality, abstract  or  logical  thinking,  memory  and  reading  (Bartel, 
1978).  Teachers  must  be  sensitive  to  these  deficits  and  instructional 
techniques  used  with  the  learning  disabled  (Beattie,  1981). 

Games  give  students  a  variety  of  ways  to  deal  with  a  topic,  allow 
active  participation  in  the  learning  process,  provide  repeated  ex- 
posure without  becoming  tiresome,  and  enrich  students'  backgrounds 
(Kennedy  &  Michon,  1973).  The  learning  disabled  student  has  tradi- 
tionally been  given  textbooks,  flashcards,  worksheets  or  ditto 
approaches  to  gain  practice  (Beattie,  1981;  Kennedy  &  Michon,  1973). 
These  authors  note  that  while  these  may  be  used  successfully  with 
some  students,  learning  disabled  students  are  likely  to  become  bored 
and  are  not  likely  to  benefit  from  practice. 

Kennedy  and  Michon  (1973)  state  that  games  can  be  used  along  with 
other  materials  to  stimulate  practice  sessions  and  heighten  student 
interest  and  motivation  in  maintaining  skills  and  concepts. 
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Disguising  a  drill  in  a  game  format  may  well  foster  greater  partici- 
pation of  students  (Beattie,  1981).  In  a  game  there  is  no  guarantee 
that  "the  smartest"  students  wi.l  win.  There  is  no  monopolizing 
of  activity  by  "the  smartest,"  si  ice  everybody  participates  at  the 
same  time  (Gordon,  1970).  in  otner  words,  ah  stuaents  nave  a 
realistic  chance  of  success.  Additionally,  Gordon  points  out  that 
students  do  not  have  to  worry  about  grades  when  playing  games;  while 
teachers  may  have  problems  with  this  notion,  it  removes  inhibition 
from  the  student.  He  also  mentions  tiat  games  offer  more  leadership 
roles  than  are  generally  available  in  other  activities.  These 
differences  become  apparent  to  students,  and  from  there  on  they  are 
able  to  devote  their  attention  to  the  activity  at  hand  without 
worrying  about  the  cues  and  signals,  the  penalties  and  rewards  that 
usually  demand  attention.  Because  it  is  only  a  game,  students  cannot 
lose  much.  Consequently,  with  the  use  of  games,  teachers  are  able 
to  provide  students  practice  in  the  basic  skills  as  well  as  the  areas 
of  deficits  as  mentioned  earlier. 

Summary  of  Related  Literature  on  Use 
of  Games  in  the  Classroom 

The  limited  research  available  concerning  the  use  of  games  in  the 
classroom  clearly  indicates  a  need  for  further  research  and  explora- 
tion. There  needs  to  be  a  closer  examination  of  the  advantages  and 
disadvantages  of  the  use  of  games  in  the  classroom  and  their  potential 
as  instructional  alternatives.  More  specifically,  there  is  a  scarcity 
of  literature  on  arithmetic  and  remediation  needs  of  the  learning 
disabled  student. 
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Whatever  the  technique  used  to  remediate  arithmetic  deficits 
with  the  learning  disabled,  one  must  keep  in  mind  the  kinds  of 
general  problems  that  may  be  present.  Games  are  only  one  means 
of  helping  students  with  arithmetic  needs,  and  should  not  be  viewed 
as  a  panacea  tor  educational  problems.  UnquestionaDiy,  learning 
arithmetic  is  nurtured  by  a  variety  ot  systematic  practices  and 
drills.  Arithmetic  games  are  ideally  suited  for  such  purposes. 
Games,  used  at  the  right  time,  for  the  right  purpose  in  the  right 
way,  can  be  an  excellent  vehicle  for  reinforcing  the  arithmetic 
skills  students  are  learning. 

Goal  Structures 

A  goal  is  a  desired  state  of  future  affairs  (e.g.,  a  completion 
of  an  arithmetic  assignment)  and  goal  structure  specifies  the  type 
of  goal  interdependence  present  among  students  as  they  work  toward 
goal  accomplishment  (Johnson  &  Johnson,  1978).  The  Johnsons  point 
out  that  teachers  can  structure  student  learning  goals  so  that 
students  are  in  small  groups  helping  each  other  become  proficient 
in  assigned  work,  in  a  win-lose  situation  to  determine  who  is  best, 
or  on  their  own  learning  individualistically  (see  Figure  1). 

There  are  three  goal  structures  that  teachers  may  use  during 
instruction  (Deutsch,  1962;  Johnson  &  Johnson,  1975).  These  goal 
structures  are 

1.  cooperative  (positive  goal  interdependence) 

2.  competitive  (negative  goal  interdependence) 

3.  individualistic  (no  goal  interdependence) 
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However,  for  the  purposes  of  maintaining  relevance  to  this  study, 
the  researcher  addressed  only  cooperative  and  competitive  goal 
structures. 

Cooperative  Goal  Structures 

In  a  connective  goal  structure  "students  perceive  that  they 
can  reach  their  goal  if,  and  only  if,  the  other  students  with  whom 
they  are  linked  reach  their  goals"  (Johnson  &  Johnson,  1975,  p.  3). 
For  example,  this  situation  would  occur  when  a  group  of  students  are 
working  together  to  answer  a  set  of  comprehension  questions  after 
reading  a  story,  presenting  a  skit  for  a  required  theme  requested 
by  the  teacher,  watching  a  movie  or  play  together  and  brainstorming 
afterwards  to  present  a  report  to  the  class. 

This  review  of  related  literature  is  presented  in  terms  of  (a) 
academic  achievement,  (b)  student  attitudes  about  cooperation  and 
competition  and  attitudes  toward  schooling,  and  (c)  using  the  coopera- 
tive goal  structure  appropriately. 

Academic  achievement.  Johnson  and  Johnson  and  their  students 
have  conducted  five  studies  examining  the  relative  effects  of  coopera- 
tive, competitive,  and  individualistic  goal  structures  on  achievement 
and  a  variety  of  school  related  tasks  (academic  achievement  was  one 
of  the  dependent  variables,  along  with  social-affective  measures) 
(Johnson  &  Johnson,  1975;  Sharan,  1980).  Each  of  these  studies 
indicates  superior  achievement  results  for  the  cooperative  as  compared 
to  a  competitive  and  an  individualistic  learning  method.  The  studies 
focused  on  students  in  grades  one  through  six,  three  of  the  studies 
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were  with  white  middle  class  students  (Johnson,  Johnson,  Johnson,  & 
Anderson,  1976;  Johnson,  Johnson,  &  Scott,  1978;  Johnson,  Johnson, 
&  Skon,  1979).  In  the  cooperative  condition,  in  each  study, 
subjects  were  instructed  to  work  together  as  a  group,  completing 
one  paper  or  set  of  papers  as  a  group,  with  an  members  sharing 
materials  and  ideas  and  neipmg  each  other.   I  ney  were  mstruoceu 
to  make  sure  each  member  was  involved  and  agreed  on  the  answers. 
The  teacher  praised  and  rewarded  the  groups  on  the  basis  of  each 
group's  achievement  (Johnson,  Johnson,  &  Skon,  1979;  Johnson,  Johnson, 
&  Tauer,  1979;  Johnson,  Skon,  &  Johnson,  1980).  In  each  of  these 
studies,  except  Johnson,  Skon,  and  Johnson  (1980),  the  task  required 
primarily  math  and  verbal  drill-review,  or  perceptual -level  function- 
ing in  geometry,  rather  than  eliciting  and  assessing  higher  level 
cognitive  skills  (Sharan,  1980).  In  the  studies  that  compared  coopera- 
tive with  individualistic  conditions,  Johnson,  Johnson,  Johnson,  and 
Anderson  (1976)  and  Johnson,  Johnson,  and  Scott  (1978),  the  tasks  were 
without  structured  peer  tutoring,  and  the  cooperative  team  condition 
was  still  more  effective  than  the  individualistic  condition. 

In  the  Johnson,  Skon,  and  Johnson  (1980)  study,  which  was  pointed 
out  above  as  being  the  only  one  of  the  five  studies  conducted  that 
did  not  require  subjects  to  complete  a  single  collective  task,  some 
very  important  results  were  reported.   Ihese  researchers  used  a 
population  of  45  first  graders  from  middle  and  working  class  back- 
grounds. Fifteen  students,  selected  by  a  stratified  random  sampling 
procedure,  were  assigned  to  each  of  the  cooperative,  competitive, 
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and  individualistic  learning  structures.  Also,  each  condition 
employed  three  different  learning  tasks  involving  categorizing 
and  retrieval  of  12  nouns;  a  spatial -reasoning  problem  consisting 
of  a  diagram  containing  an  ambiguous  number  of  triangles;  and 
uov-Ksi  nroh1otT)-<;ol  virin  consisting  of  10  math  <;t.orv  nrnblems. 
All  zt'j^cnt"  p5i"'t"i''"ip;,','?'i  isi  six  instructional  sessions  of  60 
minutes  each.  Prior  to  the  study  all  of  the  students  had  partici- 
pated in  all  three  of  the  learning  methods,  and  were  familiar 
with  the  procedures  of  each  condition. 

The  findings  indicate  that  students  in  the  cooperative  condition 
outperformed  students  in  the  other  two  conditions  on  free  recall, 
spontaneous  retrieval  (noun  memory  task),  and  verbal  problem-solving 
(mathematics).  On  spatial-reasoning,  students  from  cooperative  and 
competitive  conditions  did  better  than  those  in  the  individualistic 
condition.  Students  in  the  cooperative  condition  used  superior 
strategies  and  were  more  aware  of  using  this  approach  than  the 
students  in  the  competitive  and  the  individualistic  condition. 
The  cooperative  group  perceived  higher  levels  of  peer  support  and 
encouragement  for  learning.  The  former  group  also  displayed 
superior  logic  on  the  verbal  reasoning  task.  Finally,  high 
ability  students  in  the  cooperative  condition  consistently 
achieved  more  than  did  the  high  ability  students  in  the  competitive 
and  individualistic  conditions.  Table  1  presents  a  review  of 
studies  of  cooperative,  competitive,  and  individualistic  goal  struc- 
tures on  academic  achievement. 
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Student  attitudes  about  cooperation  and  competition  and 
attitudes  toward  schooling.  There  is  a  considerable  amount  of 
research  that  indicates  cooperative  learning  conditions,  when  com- 
pared to  competitive  ones,  promote  more  positive  relationships  among 
students  s»d  3c!;cl-"1  personnel,  positive  ^clationchipr  among  r+i,H°"t^ 
ifiutivatiui.  Lo  do  well  as  students,  willingftess  to  get  involved  in 
learning  activities,  positive  self-attitudes,  and  a  variety  of  other 
affective  and  cognitive  learning  outcomes  including  higher  achieve- 
ment (Johnson  &  Ahlgren,  1976;  Johnson,  Johnson,  &  Anderson,  1978). 
Furthermore,  there  is  evidence  that  the  majority  of  students  perceive 
school  as  being  competitively  structured,  but  prefer  cooperative 
experiences  (Johnson  &  Johnson,  1976),  that  American  students  are 
more  competitive  than  are  children  from  other  countries  and  become  more 
competitive  the  longer  they  are  in  school  or  the  older  they  become 
(Johnson  &  Johnson,  1975).   In  short,  this  research  implies  that 
while  cooperation  among  students  is  more  facilitative  of  education, 
competition  is  more  frequently  emphasized. 

Johnson  and  Ahlgren  (1976)  submitted  correlational  analyses  to 
determine  the  relationships  between  scales  measuring  student  attitudes 
toward  cooperation  and  competition  and  scales  measuring  their  attitudes 
toward  (a)  relationships  with  school  personnel,  (b)  motivation  to 
learn,  (c)  relationships  with  other  students,  (d)  involvement  in 
learning  activities,  (e)  personal  worth  as  a  student,  and  (f) 
restraints  on  student  behavior.  Over  2,400  students  in  grades  two 
to  12  participated  in  the  study. 


29 


Data  on  student  attitudes  were  obtained  with  the  Minnesota 
School  Affective  Assessment  (MSAA).  The  MSAA  consists  of  two 
parts;  a  series  of  five-level  semantic  differential  questions  and 
a  series  of  four-level  true-false  items.  Findings  of  (b),  (c),  and 

(A)     ^ho\/p    sro    nf    n^vtinilar    iptprp<;t    tn    tho    nrpcppt    ctiirlw    anr)    will 

'  ■:  discussed  below. 

Findings  regarding  being  motivated  to  learn  reveal  student 
cooperativeness  is  positively  related  to  students'  seeing  themselves 
as  being  intrinsically  motivated  to  learn.  The  more  cooperative 
students'  attitudes  also  indicate  confidence  in  their  own  efforts 
as  determinants  of  their  own  school  success.  They  also  value  getting 
good  grades,  being  good  students,  and  believing  that  ideas,  feelings 
and  learning  new  ideas  are  significant  and  positive.  This  study  also 
indicates  that  competitiveness  is  positively  related  to  students' 
seeing  themselves  as  being  extrinsically  motivated  in  elementary  and 
junior  high  schools.  The  more  competitive  students'  attitudes,  how- 
ever, are  somewhat  related  to  intrinsic  motivation,  to  being  good 
students,  and  to  getting  good  grades  in  senior  high  school. 

Findings  concerning  students'  relationships  with  other  students 
indicate  that  cooperativeness  is  positively  related  to  wanting  to 
listen  to,  help,  and  do  schoolwork  with  other  students.  It  is  also 
positively  related  to  attitudes  toward  students  who  are  not  as  smart  as 
or  smarter  than  oneself,  and  being  liked  by  other  students.  Coopera- 
tive attitudes  are  negatively  related  to  wanting  to  work  alone.  On 
the  other  hand,  competitiveness  tends  to  be  related  positively  to 
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liking  to  work  alone,  although  this  relationship  decreases  in  high 
school . 

Finally,  findings  for  student  involvement  in  learning  activities 
indicate  that  cooperativeness  is  fairly  consistently  related  posi- 
tively to  students-  seeing  themselves  as  expressing  tneir  icieab  ana 
feelings  in  large  and  small  classes  and  listening  to  the  teacner. 
There  is  a  relation  between  competitiveness  and  beliefs  that  one 
is  not  able  to  express  oneself  in  class,  is  not  listened  to  by 
teachers,  and  is  not  able  to  ask  or  answer  questions  in  class  but 
it  decreases  and  becomes  insignificant  in  senior  high  school. 

Johnson,  Johnson,  and  Anderson  (1978)  conducted  a  similar  study 
with  8,100  students  in  grades  four  to  12,  measuring  attitudes  toward 
cooperation,  competition,  and  individualism  and  attitudes  toward  the 
same  as  (a)  through  (f)  listed  above.  Findings  corroborate  those 
found  in  the  above  study. 

Using  the  cooperative  goal  structure  appropriately.  From  a 
practical  perspective,  Johnson  and  Johnson  (1975,  1978)  recommend 
that  the  cooperativp  goal  structure  be  used  much  more  frequently  in 
instructional  situations.  It  should  be  used  most  of  the  time  in 
school  and  should  provide  the  overall  context  for  learning.  The 
conditions  under  which  it  is  effective  and  desirable  are  whenever 
it  is  important  for  students  to  be  motivated,  involved,  and  attend- 
ing; whenever  it  is  important  to  master,  retain,  and  apply  knowledge 
and  skills;  and  whenever  positive  student  attitudes  are  desired.  If 
the  task  is  very  simple  and  can  be  completed  without  assistance  from 
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someone  else,  then,  cooperative  goal  structuring  should  not  be  used. 
Supplemental  use  of  competitive  and  individualistic  goal  structures 
would  be  more  appropriate  in  the  situation  of  a  simple  task. 

Johnson  and  Johnson  further  contend  that  most  teachers  know 
how  to  implement  competitive  ana  individualistic  goal  structures 
within  instructional  activities.  However,  the  teacher's  role  in 
implementing  cooperative  structured  learning  is  often  ambiguous. 
The  teacher's  role  in  cooperative  instruction  is  reviewed  in  this 
section. 

Essentially,  cooperative  teaching  involves  assigning  a  group 
goal,  such  as  producing  a  single  product,  and  rewarding  ewery   group 
member  on  the  basis  of  the  group  product  on  a  fixed  set  of  standards. 
However,  teaching  a  cooperative  lesson  involves  more  than  setting  up 
a  cooperative  goal  structure.  A  brief  summary  of  Johnson  and  Johnson's 
tips  on  the  teacher's  role  in  cooperative  instruction  follows: 

1.  Specify  the  instructional  objectives  as  much  as  possible. 

2.  Select  the  optimal  group  size  based  on  the  age  of  students 
and  resources  needed  to  complete  the  lesson. 

3.  Assign  students  to  groups  (maximizing  heterogeneity),  or 
randomly  assign  to  ensure  a  good  mixture,  or  allow 
students  to  choose  groups,  or  group  by  ability. 

4.  Arrange  the  classroom  in  cluster  groups  to  avoid  other 
student  interference  and  maximize  group  participation. 
Circles  are  best.  Avoid  long  tables.  ■ 

5.  Provide  the  appropriate  materials  and  distribute  them 
among  the  group. 
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6.  Explain  the  task  and  the  cooperative  goal  structure. 

7.  Observe  the  student-student  interaction. 

8.  Intervene  as  a  consultant. 

9.  Evaluate  the  group  products,  using  a  criterion-referenced 
evaluation  system. 

Summary  of  research  on  cooperative  goal  structure.  When  the 
task  involves  free  recall,  spontaneous  retrieval,  and  verbal  problem 
solving,  the  research  studies  of  Johnson  and  Johnson  indicate  that  a 
cooperative  learning  condition  results  in  higher  achievement  than 
competitive  and  individualistic  learning  conditions.  There  is  con- 
siderable evidence  that  cooperative  learning  conditions,  when  compared 
with  competitive  ones,  have  a  more  positive  relationship  with  students' 
being  motivated  to  learn,  their  relationship  with  other  students,  and 
their  involvement  in  learning  activities.  It  has  been  recommended 
that  the  cooperative  goal  structure  be  used  in  the  vast  majority  of 
instructional  situations,  unless  the  task  is  very   simple  and  can  be 
completed  without  someone  assisting.  If  the  task  is  very  simple, 
then  the  competitive  or  individualistic  goal  structures  are  recommended. 

Competitive  Goal  Structures 

Students  in  a  competitive  goal  structure  "peiccive  that  uiiey  can 
reach  their  goals  if,  and  only  if,  the  other  students  with  wnom  they 
are  linked  fail  to  reach  their  goals"  (Johnson  &  Johnson,  1978,  p.  3). 
An  example  of  this  situation  is  a  math  quiz  where  students  are  rank 
ordered  from  the  student  with  the  most  correct  answers  to  the  student 
with  the  least  number  of  correct  responses.  Another  example  is  a 
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situation  of  a  class  spelling  contest  where  all  of  the  students  in 
the  class  start  off  in  the  contest  and  the  contest  continues  until 
one  student  outperforms  all  of  the  other  students. 

This  review  of  related  literature  is  presented  in  terms  of 
academic  achievement  and  using  the  competitive  goal  structure 
appropriately. 

Academic  achievement.  Miller  and  Hamblin  (1963)  reviewed  24 
studies  concerning  cooperative  and  competitive  goal  structures.  They 
found  that  in  14  competitive  learning  resulted  in  higher  achievement 
than  did  cooperative  learning,  while  in  10  cooperative  learning  was 
demonstrated  as  more  effective.  Michaels  (1977)  selected  10  studies 
to  review  on  three  goal  structures  and  found  that  in  seven  competitive 
learning  promoted  higher  achievement  than  did  cooperative  or  indivi- 
dualistic learning. 

The  research  indicates  that  competition  may  be  superior  to 
cooperative  or  individualistic  goal  structures  when  a  task  is  a 
simple  drill  activity  or  when  sheer  quantity  of  work  is  desired  on  a 
mechanical  or  skill-oriented  task  that  requires  little  if  any  help 
from  another  person  (Johnson  &  Johnson,  1975,  1978).  Clayton  (1964) 
spent  a  week  in  a  typewriting  classroom  whprp  hp  implemented  an 

C^eiRfint   Of    """nr*"*--**-*™    involving    hoth    cnopH    anrl    control  ,       Hp   iisprl 

three  categories  of  competitive  drill;  namely,  self-competition, 
individual  competition,  and  group  competition.  Findings  indicate  the 
competitive  elements  should  not  be  overemphasized  to  the  point  of 
forgetting  the  purpose  of  the  main  task  and  that  of  developing  speed 
and  accuracy.  When  administering  competitive  drill,  keep  things 


34 


simple  so  that  students'  time  will  not  be  wasted  in  explaining  pro- 
cedures and  reporting  results.  Students  seem  to  prefer  competitive 
drills  where  short  bursts  of  speed  and  drills  for  accuracy  are 
involved.  The  self-competition  method  seems  to  be  most  appropriate 
when  the  drill  material  ana  procedure  couia  De  used  with  any  or  tne 
three  methods  of  competition.   The  utilization  of  a  variety  of 
competitive  procedures  is  more  feasible  than  the  use  and  probable 
overuse  of  one  type  of  competitive  procedure  to  the  exclusion  of  all 
others.  Students  tend  to  respond  much  better  to  competitive  drills 
when  such  drills  are  not  overemphasized  in  the  typewriting  classroom. 
Clifford  (1971)  found  individual  competition  to  strengthen  performance 
more  effectively  than  both  individual  and  group  reward  contingencies. 
Individual  competition  was  more  effective  than  individual  reward  con- 
tingencies in  strengthening  students'  performances  on  digit-letter 
substitution  problems. 

Deutsch  (1953)  conducted  an  experiment  to  demonstrate  the 
effects  of  a  "competitive  situation"  and  a  "cooperative  situation" 
upon  achievement 5  cohesion;  and  other  matters.  The  experiment  went 
roughly  as  follows.  Students  in  the  industrial  psychology  classes 
were  given  hypothetical  human  relations  problems  to  discuss  and  solve. 
There  were  two  different  reward  structures:  (a)  In  some  classes, 
each  member  was  told  that  he  and  his  four  peers  would  each  be  ranked 
from  one  to  five  according  to  the  contribution  of  each  to  the  dis- 
cussion and  to  the  problem's  solution.  At  the  end  of  the  semester, 
each  student's  grade  was  based  on  the  average  of  his  ranks  through 
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the  semester,  (b)  In  five  other  classes,  each  class  was  told  that  it 
would  be  ranked  as  a  class  from  one  to  five  on  the  basis  of  its  solu- 
tion to  the  problems.  At  the  end  of  the  semester,  the  ranks  of  the 
five  classes  were  averaged,  and  the  members  of  each  class  graded 
according  to  their  class's  average  rank,   mereiore,  in  condition 
(a),  each  student  was  being  compared  with  his  classmates;  in  condi- 
tion (b),  each  class  was  being  compared  with  other  classes. 

Deutsch's  findings  all  favor  condition  (b).  The  solutions  to 
the  problems  were  better  among  the  classes  in  condition  (b);  the 
class  members  hindered  one  another  in  the  discussion  under  condition 
(a),  but  aided  one  another  under  condition  (b);  the  feeling  of  class 
members  toward  one  another  was  more  positive  under  condition  (b) 
than  under  condition  (a). 

The  structure  of  reward  under  condition  (a)  included  individuals 
compared  with  others  in  the  same  group  and  rewarded  relative  to  these 
others.  This  produced  competitiveness  between  individuals.  On  the 
other  hand,  in  condition  (b),  groups  were  compared  with  other  groups 
and  rewarded  relative  to  the  other  groups.  This  produced  competitive- 
ness between  groups.  Yet  although  there  was  competition  in  both 
situations,  the  second  kind  of  competition  produced  \/ery   different 
consequences  from  the  first;  in  achievement,  in  the  group  members' 
feelings  toward  one  another,  in  the  unity  of  the  group.  As  long  as 
the  group  was  competing  against  other  groups,  one  member's  achieve- 
ment benefitted,  rather  than  lowered,  the  position  of  other  members 
of  his  group;  consequently,  the  group's  response  to  his  achievement 
was  positive  rather  than  negative. 
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When  the  competition  was  between  individuals,  the  fact  that 
one  individual's  achievement  lowered  the  position  of  other  group 
members  produced  interference  with  one  person's  efforts  by  other 
members,  though  the  interference  was  perhaps  unconscious  and  subtle. 
Whpn  the  competition  v.'as  between  orouDS.  there  was  supDort  of  one 
nprcnn '  c  pffn^+r  jjy  fi+hc""  in  the  arouo. 

Using  the  competitive  goal  structure  approach  appropriately. 
Although  many  research  studies  indicate  that  cooperative  learning 
conditions  are  more  effective  than  competitive  ones,  there  are  condi- 
tions under  which  competitive  learning  conditions  may  be  used 
profitably  by  the  teacher.  "If  students  can  compete  for  fun  and 
enjoyment,  win  or  lose,  competitive  drills  are  an  effective  change 
of  pace  in  the  classroom  (Johnson  &  Johnson,  1978,  p.  11).  Johnson 
and  Johnson  state  that  competition  is  effective  in  increasing  student 
performance  on  a  simple  drill  activity  or  a  speed-related  task  when 
sheer  quantity  of  work  is  desired  on  a  project  that  requires  minimal 
or  no  assistance  from  another  person:  spelling,  vocabulary,  math 
drills,  writing  practice,  word  recognition,  recall  of  facts  and  dates, 
hand-eye  coordination,  and  athletic  contests.  In  other  words,  when 
the  instructional  goals  are  to  review,  drill,  or  achieve  quantity 
on  a  simple  task,  the  teacher  may  wish  to  use  competition.  A  brief 
summary  of  Johnson  and  Johnson's  tips  follows. 

1.  Competition  can  be  productively  used  when  it  is  not 
important  whether  one  wins  or  loses.  Otherwise, 
high  levels  of  anxiety  appear  and  other  destructive 
consequences  as  well. 
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2.  All  students  should  perceive  that  they  have  an  equal 
chance  of  winning.  Add  the  elements  of  chance 
(i.e.,  skip  a  turn,  go  back  one  space,  etc.).  Students 
will  not  compete  if  they  perceive  they  do  not  have  an 
equal  chance  of  winning. 

clear.  Otherwise,  students  will  increase  their  anxiety, 

which  ruins  competition. 
4.  All  students  need  to  be  able  to  observe  the  progress 

of  their  competitors  during  the  competition,  so  that 

they  can  determine  whether  they  are  ahead  or  behind. 
Summary  of  research  on  competitive  goal  structure.  When  the 
instructional  goals  are  to  review,  drill,  or  achieve  quantity  on  a 
simple  task,  the  Johnsons'  research  indicates  that  a  competitive  learn- 
ing condition  more  than  a  cooperative  or  an  individualistic  condition 
results  in  increased  student  performance.  It  has  been  recommended 
that  the  competitive  goal  structure  be  used  when  it  is  not  important 
whether  one  wins  or  loses,  when  all  students  perceive  they  have  an 
equal  chance  to  win,  when  clearly  defined  rules,  procedures  and 
answers  are  communicated  at  the  beginning,  and  where  students  can 
evaluate  their  skills. 
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Summary  of  Related  Literature 

The  scarcity  of  literature  available  concerning  the  use  of 
games  as  an  instructional  alternative  in  the  classroom  clearly 
indicates  a  need  for  further  research.  Specifically,  there  is 
limited  literature  on  arithmetic  and  remediation. needs  of  the 
learning  disabled  student.  While  arithmetic  games  are  ideally 
suited  for  systematic  practice  and  drill,  there  is  no  literature 
on  cooperative  and  competitive  games  reinforcing  and  remediating 
arithmetic  learning. 

However,  there  is  considerable  literature  on  cooperative  and 
competitive  goal  structures,  which  can  obviously  be  related  to  games. 
There  is  disagreement  as  to  the  relative  effects  of  the  two  goal 
structures  on  achievement  and  productivity.  Some  research  clearly 
indicates  that  cooperative  learning  conditions  result  in  higher 
achievement,  while  other  research  indicates  that  competitive  learning 
conditions  result  in  higher  achievement.  There  is  evidence  that  both 
cooperative  and  competitive  conditions  have  a  positive  relationship 
to  student  attitudes  about  cooperation  and  competition  and  attitudes 
toward  schooling.  And  both  goal  structures  are  effective,  when  used 
with  the  right,  instructional  goal,  in  tne  riqnt  way.  Yec  there  ia 
a  need  to  look  at  cooperative  and  competitive  games  to  remediate 
basic  math  facts. 


CHAPTER   III 

linunnr     /\Mn     nnnoriMinr' 

Chapter  III  presents  the  methods  and  procedures  of  this  study. 
This  chapter  is  organized  into  four  major  sections:  (a)  a  descrip- 
tion of  the  sample,  (b)  a  description  of  the  instrument,  (c)  a 
description  of  the  procedures,  which  includes  group  assignment, 
intervention  for  the  experimental  groups,  the  control  group, 
observation  of  on-task  and  the  posttest,  and  (d)  the  design  and 
data  analysis. 

The  Sample 

The  research  for  this  study  was  conducted  in  Alachua  County 
Public  School  System,  Gainesville,  Florida.  Alachua  County  is 
located  in  north  central  Florida. 

The  subjects  consisted  of  36  sixth  through  eighth  grade 
learning  disabled  adolescents  enrolled  in  exceptional  student 
education  (ESE)  classes  in  mathematics.  The  criteria  used  to 
determine  specific  learning  disabilities  are  listed  in  Appendix 
B.  Subjects'  ages  ranged  from  11  to  15,  and  subjects'  scores  on 
the  screening  instrument  (Pretest,  Computational  Skills  Sur- 
vey, Form  A,  Brigance,  1981)  were  rank  ordered,  then 
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subjects  were  assigned  to  the  three  learning  activities.  Twelve 
subjects  were  assigned  to  participate  in  cooperative  games,  12  to 
competitive  games,  and  12  worked  with  traditional  worksheets.  The 
groups  consisted  of  a  similar  distribution  of  boys  and  girls,  and 
grade  levels  (six  through  eigntj.  bixty-Tour  percent  ot  tne  suDjeccs 
were  obtained  from  one  school  and  36  percent  from  anotner. 

The  Instrument 

The  instrument  selected  for  use  in  this  study  was  a  modified 
version  of  the  Computational  Skills  Survey,  a  test  from  the  Brigance 
Diagnostic  Inventory  of  Essential  Skills.  The  Brigance  was  developed 
by  Albert  H.  Brigance  (1981),  designed  specifically  for  secondary 
students  with  special  needs.  The  Computational  Skills  Survey  has 
two  forms,  A  and  B,  and  is  comprised  of  25  items  on  each  form  (see 
Appendix  C).  The  researcher  added  an  additional  25  items  to  each 
form  so  that  there  were  two  arithmetic  problems  to  represent  each 
skill  analysis  objective  (see  Appendix  D).  The  purpose  of  the  compu- 
tational assessment  is  to  determine  which  basic  computational  skills 
(i.e.,  addition,  subtraction,  multiplication,  and  division)  the 
student  has  mastered  well  and  which  skills  should  be  taught.  The 
materials  have  been  designed  so  that  they  can  be  used  either  for 
individuals  or  groups  or  both,  with  the  student  giving  his  or  her 
responses  in  writing. 

The  Brigance  Inventory  of  Essential  Skills,  a  criterion-referenced 
test,  was  field  tested  and  evaluated  by  more  than  100  participants 
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representing  55  programs  in  26  states  and  two  sites  in  Canada, 
Langley  and  Vancouver.  Seventy-six  of  101  criterion-referenced 
tests  (excluding  "Oral  Reading"  and  "Reading  Comprehension")  were 
rated  by  at  least  95  percent  of  the  personnel  as  having  validity  for 
assessing  tne  respective  skill  sequence,  umy  live  oi  101  criterion- 
referenced  tests  were  rated  by  more  than  lu  percent  o^    ine  person- 
nel as  not  having  adequate  validity  (Brigance,  1981).  Reliability 
information  is  not  reported  for  the  Inventory. 

Procedures 

Group  Assignment 

The  independent  variable  in  this  study  was  the  type  of  learning 
activity  which  had  three  levels:  (1)  cooperative  games  (experimental 
group  A),  (2)  competitive  games  (experimental  group  B),  and  (3) 
the  traditional  worksheet  (control  group);  Thirty-six  learning 
disabled  adolescents  with  disabilities  in  arithmetic,  from  grades 
six  to  eight  constituted  the  sample  for  this  study.  The  selection 
of  students  for  placement  in  either  the  experimental  or  control 
groups  was  conducted  in  the  following  manner.  The  students  were 
administered  the  Computational  Skills  Survey,  form  A,  which  was 
used  as  a  screening  device  (pretest)  to  determine  students  with 
arithmetic  disabilities  in  the  four  operational  areas  of  arithme- 
tic (i.e.,  addition,  subtraction,  multiplication,  and  division). 
Those  students  who  scored  less  than  80  percent  on  this  test  con- 
stituted the  pool  of  subjects.  Subjects  were  ranked  on  their 
test  scores  from  highest  to  lowest  by  class  periods.  There  were  not 
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more  than  six  subjects  attending  ESE  math  classes  per  period  (first 
through  seventh)  in  either  school.  Because  two  treatment  conditions 
required  groups  of  children,  subjects  were  assigned  to  treatments  based 
on  the  number  of  students  attending  ESE  math  classes  each  period. 

fll  cfl  -  j-  ..  «J  -**■»■*-  .-     ',fl4-U     r-ir^i*  1  -»^     m"N4-L-i     o^i  1  i  f  ^i     ^jQMp     nw»^)i  marl     tftnothov 

Twelvt  subjects  were  assigned  to  the  cooperative  g3m?r  group,  1?  t©  the 

competitive  games  group,  and  12  to  the  traditional  worksheet  group. 

Intervention  for  the  Experimental  Groups 

This  study  implemented  cooperative  and  competitive  conditions  in 
as  constructive  and  effective  way  possible,  based  on  the  procedures 
used  in  a  series  of  12  studies  by  Johnson  and  Johnson  (1978),  with  a 
few  modifications  in  the  competitive  games  group  condition  (see 
Appendix  F).  The  researcher  trained  a  teacher  to  facilitate  coopera- 
tive game,  competitive  game,  and  traditional  worksheet  learning 
activities.  The  researcher  served  as  the  second  teacher.  Each  day 
of  the  study  the  teacher  met  with  the  researcher  to  review  plans  for 
the  presentation  of  the  learning  activities  so  that  all  relevant  pro- 
cedures were  strictly  followed.  The  teachers  rotated  in  the  two 
schools  weekly,  and  on  the  last  week  they  rotated  schools  ewery   other 
day  for  an  even  number  of  days.  Each  teacher  taught  each  of  the 
learning  activities  daily. 

The  study  focused  on  remediating  arithmetic  disabilities.  Each 
day  during  the  arithmetic  period  the  subjects  went  to  their  assigned 
areas  of  the  ESE  classroom.  The  total  arithmetic  class  time  was  45 
minutes.  The  first  five  minutes  were  used  by  the  teachers  to  read 
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written  directions  for  explaining  the  tasks  and  learning  conditions, 
so  that  instructions  were  consistent  between  teachers.  The  daily 
activities  (games  and  worksheets)  and  their  response  sheets  were 
distributed.  The  total  instructional  time  was  25  minutes.  After 
the  instructional  period,  tne  last  lb  minutes  were  used  to  collect 
and  score  response  sheets,  with  the  number  wrong  on  each  response 
sheet  taken  as  the  group  score  or  individual  score. 

The  work  assignments  were  based  on  each  subject's  instructional 
level  in  one  of  the  four  operational  areas.  This  was  determined  by 
the  consistency  of  arithmetic  problems  incorrect  on  the  screening 
test  in  rank  order  of  addition,  subtraction,  multiplication,  and 
division.  In  other  words,  if  a  subject  had  most  of  the  addition 
and  subtraction  problems  correct  on  the  screening  test  but  consistently 
missed  multiplication  problems,  he  received  instruction  in  multiplica- 
tion. When  a  subject  mastered  (85  percent)  the  operational  area  he 
was  initially  given  instruction  in,  he  was  given  instruction  in  the 
next  respective  area. 

The  intervention  technique  used  for  expprimental  grnup  A  con- 
sisted of  cooperative  games  to  remediate  arithmetic  disabilities. 
The  games  used  emphasized  the  appropriate  arithmetic  content  for 
each  subject.  In  the  cooperative  game  activity  the  subjects  were 
assigned  to  four  groups:  four  groups  of  three  members  each.  Subjects 
were  instructed  to  work  together  as  a  group,  completing  one  daily 
response  sheet  as  a  group,  with  all  members  sharing  materials  and 
ideas,  making  sure  all  members  were  involved  and  understood  how  to 
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derive  each  answer,  seeking  help  and  clarification  from  fellow  group 
members  rather  than  the  teacher.  Subjects  in  each  group  were  re- 
quired to  sign  the  paper,  indicating  that  they  understood  how  to 
solve  each  problem.  Each  day  the  teacher  randomly  selected  one 
suDject  rrom  eacn  group  to  explain  nuw  lu  sulve  d  prdblfiWi  as  a 
check  on  wnether  or  not  subjects  were  following  instructions  ana 
making  sure  everyone  understood  how  to  solve  each  problem.  All 
members  of  the  cooperative  game  group  received  a  group  score.  No 
competition  between  groups  or  between  persons  was  structured  into 
the  evaluation.  The  teacher  praised  and  rewarded  the  groups  on  the 
basis  of  each  group's  achievement. 

The  intervention  technique  used  for  experimental  group  B  con- 
sisted of  competitive  games  to  remediate  arithmetic  disabilities. 
These  games  emphasized  the  appropriate  arithmetic  content  for  each 
subject.  The  competitive  game  activity  was  structured  to  maximize 
the  likelihood  that  the  constructive  and  appropriate  use  of  competition 
would  be  demonstrated.  Subjects  were  assigned  to  four  clusters:  four 
clusters  of  three  subjects  each.  To  ensure  that  all  subjects  in  this 
learning  activity  believed  that  they  had  an  equal  chance  of  winning, 
the  clusters  competed  for  1st,  2nd,  and  3rd  place.  After  each 
instructional  session,  subjects  were  informed  of  the  results.  Each 
cluster  member's  gameboard  was  identical.  To  add  to  the  element  of 
chance,  surprise  factors  such  as  go  to  jail,  skip  a  space,  work  one 
extra  math  problem  were  added  to  the  gameboards.  This  was  designed 
to  maintain  subjects'  perceptions  that  each  had  a  reasonable  chance 
of  winning.  Although  each  cluster  represented  a  similar  level  of 
ability,  when  mastery  is  achieved  in  the  four  operational  areas, 
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speed  is  equivocal  (Mercer  &  Mercer,  1981).  While  subjects 
competed,  they  were  instructed  to  work  alone,  attempt  to  win  in 
their  clusters,  and  seek  help  and  clarification  from  the  teacher 
when  they  needed  to.  Subjects  were  seated  with  others  in  their 
cluster  at  a  large  table.  Although  subjects  worked  alone,  they 
were  instructed  to  be  aware  of  their  competitors'  progress  by 
noticing  when  they  raised  their  hands  to  signal  completion  of  a 
task.  As  subjects  raised  their  hands,  the  teacher  collected  the 
response  sheets  and  numbered  them  in  the  order  received.  The 
response  sheets  were  scored  individually  to  determine  1st,  2nd, 
and  3rd  place  within  each  cluster.  The  winners  were  determined  by 
who  finished  first  with  the  greatest  amount  of  accuracy.  The  teacher 
praised  and  rewarded  on  the  basis  of  the  individual  performance  of  the 
winner  in  each  cluster. 

The  Control  Group 

The  control  group  consisted  of  subjects  working  with  traditional 
worksheets  (dittos).  The  worksheet  has  been  the  regular  classroom 
and  ESE  teachers'  traditional  method  for  remediating  arithmetic  dis- 
abilities. The  traditional  worksheets  used  emphasized  the  appropriate 
arithmetic  content  for  eacn  subject.  In  tne  traditional  worksneet 
activity  the  subjects  were  instructed  to  work  alone,  avoid  inter- 
action with  others,  do  their  best  work  and  seek  help  and  clarification 
from  the  teacher.  Subjects  were  instructed  to  work  at  their  own 
pace,  doing  as  much  of  the  assigned  material  as  possible  in  the  time 
allowed.  Subjects  were  separated  to  minimize  distractions.  The 
response  sheets  were  scored  individually  and  the  teacher  praised  each 
subject  individually  on  the  basis  of  one's  own  work. 
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Each  subject  received  intervention  on  their  instructional  level 
in  each  respective  arithmetic  operation,  regardless  of  his  or  her 
group  placement.  The  duration  of  the  study  was  approximately  13-17 
periods  of  instruction  over  a  three  week  period.  During  the  study, 
observations  were  made  of  the  subjects  on-task  behavior  while 
working  in  the  three  learning  activities.  At  the  end  of  the  study, 
subjects  were  given  a  posttest,  form  B  of  the  Computational  Skills 
Survey.  The  hypotheses  were  tested. 

Observation  of  On-Task  Behavior 

The  two  dependent  variables  included  in  the  study  were  (a)  scores 
on  the  arithmetic  posttest  and  (b)  time  on-task,  which  was  observed  and 
measured  by  using  the  following  procedure.  The  observers  used  for 
data  collection  of  subjects'  on-task  behavior  in  the  three  types  of 
learning  activities  were  six  doctoral  students  in  the  Department  of 
Special  Education  of  the  College  of  Education.  Prior  to  data  collec- 
tion, the  observers  were  trained  to  be  behavioral  observers  by  the 
researcher  during  a  pre-experimental  training  period.  The  researcher 
used  a  25  minute  videotape  of  a  middle  school  arithmetic  lesson  in  the 
classroom  setting  to  train  observers.  The  observers  acquired  the 
following  skills:  (a)  accurate  observation  of  time  on-task  (see 
definition  in  Chapter  I)  and  (b)  facility  with  the  recording  form 
(see  Appendix  E)  and  a  watch,  while  viewing  the  videotape.  Neither 
the  observers  nor  the  subjects  were  informed  of  the  actual  purpose 
of  the  study  in  order  to  prevent  an  observer  bias.  During  the  pre- 
experimental  period,  paired  observers  were  assigned  the  same  student 
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to  observe  on  videotape.  After  the  observers  had  recorded  the 
assigned  students'  on-task  behavior  (see  form,  Appendix  E),  inter- 
rater  agreement  was  ascertained  between  the  paired  observers.  An 
interrater  agreement  of  .80  was  required  of  all  paired  observers 
for  tnree  consecucive  times  DeTore  data  collection  began. 

The  duration  or  the  study  consisted  of  approximately  13-17 
periods  of  instruction  with  the  assigned  activities  over  a  three-week 
period.  The  observers  observed  the  subjects  on  three  different 
occasions,  at  random,  during  the  study  period.  The  six  observers 
observed  no  more  than  three  subjects  per  session.  The  subjects  were 
observed  in  their  ESE  arithmetic  classes,  during  the  25-minute  instruc- 
tional time  alloted  for  working  on  the  three  types  of  learning 
activities.  The  observers  synchronized  their  watches  and  looked  up 
at  the  subjects  they  were  observing  e\/ery   30  seconds.  If  the  subjects 
were  on-task  the  observers  recorded  a  "+"  and  for  off-task  observers 
recorded  a  "-".  This  allowed  for  50  observations  per  subject,  each 
time  the  subject  was  observed. 

Arithmetic  Posttest 

Subjects  were  administered  an  arithmetic  posttest,  form  B  of  the 
Computational  Skills  Survey,  to  determine  the  differences  between 
groups.  The  test  was  administered  to  subjects  individually  on  two 
different  days  (last  two  days  of  the  study).  The  highest  score  of  the 
two  was  used. 
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Design  and  Data  Analysis 

The  purpose  of  this  study  was  to  determine  the  effect  of 
cooperative  and  competitive  games  on  arithmetic  performance  and 
on-task  behavior.  The  independent  variable  was  the  type  of  learn- 
ing activity,  with  three  levels:  (1)  cooperative  games,  (2)  compe- 
titive games,  and  (3)  traditional  worksheets.  The  dependent  variables 
were  test  scores  on  the  arithmetic  posttest  (Computational  Skills  Sur- 
vey) and  time  on-task.  The  relationship  between  performance  on  arith- 
metic and  time  on-task  for  learning  disabled  adolescents  in  the  three 
types  of  learning  activities  was  examined.  The  three  group  posttest  de- 
sign, with  an  arithmetic  pretest  as  covariate,  was  analyzed  through 
a  one-way  analysis  of  covariance  (ANCOVA).  The  researcher  used  the  Bon- 
ferroni  procedure  for  post  hoc  tests  to  determine  which  pairs  of  groups 
were  different.  Alpha  was  set  at  .05.  On  the  arithmetic  performance  mea- 
sure the  number  of  subjects  was  used  as  the  unit  of  analysis  in  the 
cooperative  games,  competitive  games,  and  traditional  worksheets  con- 
dition. In  other  words,  each  individual's  score  on  the  posttest  was 
used  to  compute  means  for  each  condition.  Time  on-task  observations 
were  analyzed  through  ANCOVA  and  the  Johnson-Neyman  technique.  The 
correlation  between  arithmetic  scores  and  on-task  behavior  were 
analyzed  using  the  Pearson  product-moment.  An  error  analysis  was  con- 
ducted on  each  student's  pretest  in  order  to  pinpoint  the  specific 
type  of  errors  present  in  his  or  her  arithmetic  performance.  This 
information  helped  the  researcher  and  trained  teacher  to  focus  on 
the  error  patterns  that  needed  to  be  remediated  for  each  student 
daily  (see  Table  2).  For  example,  the  following  error  might  have  been 
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evidenced  in  multiplication: 


25 
x  8 


160 
This  answer  was  incorrect  because  the  student  did  not  add  the  re- 
""cj"C-  nuinbsr  *"^   ''"He  -•*"••"*■■   gf  the  '■^r^Tj  mi!i+*-ii<-anri   tv^ 
;pcci."iw  error  pattern  .:-3  that  the  "egi-ciir ••.'  ivjmber  was  not  ^-ded. 
The  purpose  of  the  error  analysis  in  this  study  was  to  analyze  the 
type  of  errors  made  by  students  included  in  the  study,  and  to  use 
this  analysis  to  pinpoint  which  specific  error  patterns  to  remediate 
in  the  identified  operational  area  for  each  student. 
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1.  Response: 
Error  Pattern: 

2.  Response: 
Error  Pattern: 

3.  Response: 

Error  Pattern: 

4.  Response: 


Table  2 
Specific  Error  Patterns 


i 

68 
+  8 
1 6b 


i 
73 

+  9 


Wnen  the  tens  column  is  added,  cne  single-digit 
number  is  added  to  the  numeral  in  the  tens  column 
(the  lower  addend  is  added  twice). 


$'3'2 
-147 


495 


H 

*23 

-366 

167 


When  regrouping  is  required  more  than  once,  the 
appropriate  amount  is  not  subtracted  from  the 
column  borrowed  from  in  the  second  regrouping. 


36 
x  9 
274 


43 
x  6 
248 


The  regrouped  number  is  not  added, 

21 

6/1206 

1200 


6 
6_ 

Error  Pattern*  The  zern  in  the  quotient  is  omitted. 


(Adapted  from  Mercer  &  Mercer,  1981) 


CHAPTER  IV 
RESULTS 

Thirty-six  sixth  through  eighth  grade  learning  disabled  adoles- 
cents enrolled  in  exceptional  student  education  (ESE)  math  classes 
in  two  public  middle  schools  participated  in  this  study.  The 
purpose  of  this  study  was  to  investigate  the  effectiveness  of  co- 
operative and  competitive  games  with  learning  disabled  adolescents 
on  arithmetic  performance  and  on-task  behavior.  The  relationship 
between  arithmetic  performance  and  time  on-task  for  learning  disabled 
adolescents  in  three  types  of  learning  activities  was  examined. 

Data  were  analyzed  using  an  analysis  of  covariance  (ANCOVA)  to 
control  statistically  any  initial  differences  in  the  subjects  which 
might  have  confounded  differences  among  the  three  groups  of  subjects. 
Descriptive  data  of  the  three  groups  are  provided  in  Appendix  G. 
The  chapter  is  divided  into  sections  which  correspond  with  the  null 
hypotheses. 

Arithmetic  Performance 

Null  hypothesis  number  one  states  that  there  are  no  differences 
in  arithmetic  posttest  scores  for  learning  disabled  adolescents  who 
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participate  in  cooperative  games,  competitive  games,  and  traditional 
worksheet  learning  activities.  The  analysis  of  covariance  (ANCOVA) 
was  used  to  answer  this  question,  after  testing  the  first  assumption 
that  the  within  group  regression  slopes  are  equal  across  the  treat- 
ment levels.  The  covariate  taken  into  consideration  was  the  arithmetic 
pretest.  The  interaction  term  (i.e.,  pretest  with  group)  was  found 
non-significant,  therefore,  it  was  assumed  that  the  slopes  were 
parallel.  The  adjusted  and  unadjusted  means  and  standard  deviations 
for  each  group  area  are  presented  in  Table  3,  all  groups  were  com- 
posed of  12  students;  the  analysis  of  covariance  summary  table  is 
presented  in  Table  4.  The  F_  value  was  significant  at  the  .05  level, 
which  means  the  treatments  are  not  equally  effective  in  remediating 
arithmetic  disabilities.  The  significant  difference  among  the 
groups  was  followed  up  with  post  hoc  tests.  The  Bonferroni  procedure 
was  used,  controlling  for  error  rate  per  family,  which  is  setting 
the  groups  of  comparisons  at  one  level  of  significance  (p  <  .05). 
Keppel  (1982)  and  Kirk  (1968)  state  that  it  is  generally  not 
recommended  by  statisticians  that  a  researcher  utilize  per  comparison 
contrast  procedures  (i.e.,  Least  Squares  Difference  (LSD),  but 
rather  a  per  family  procedure  (i.e.,  Bonferroni).  The  Bonferroni 
yielded  a  significant  difference  in  the  means  of  the  cooperative 
games  group  and  the  traditional  worksheet  group.  The  subjects  who 
received  traditional  worksheets  demonstrated  higher  arithmetic  per- 
formance (X  =43.52)  than  those  who  participated  in  cooperative  games 
(X  =  37.08).  There  was  no  significant  difference  in  the  means  of  those 
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Table  3 
Means  and  Standard  Deviations  for  Arithmetic  Performance 


Type  of  Learn- 
ing Activity 

Pretest 
J 

Posttest 
X 

Standard 
Deviations 

1  T\r.  ,.  a- J.  „  _ .).  \ 

Cooperative 
Games 

33.75 

41.42  (unadjusted) 

0  -» /1 

O  .  t    -T 

3.45 

Competitive 
Games 

24.42 

42.64  (adjusted) 
38.75  (unadjusted) 

8.56 
8.11 

Traditional 
Worksheets 

28.33 

43.52  (adjusted) 
43.08  (unadjusted) 

7.72 
7.18 

Total  Group 

28.83 

41.08 

Table  4 
ANCOVA  Summary  Table 


Source 


DF 


Sum  of  Squares 


pretest 

Group 

Error 


1 

2 

32 


788.833 
220.608 
633.25 


39.86* 
5.57* 


*P  <   .05 
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subjects  who  participated  in  the  cooperative  games  group  (X"  =  37.08) 
and  those  who  participated  in  the  competitive  games  group  (X"  =  42.64) 
at  .05.  Hovever,  the  probability  that  the  difference  occurred  by 
chance  between  the  cooperative  and  competitive  group  was  .0549,  favor- 

i  i^n       4-  W  .-       •**>r»-F^'"*+^+-^w"*       ry\wvf  r-        wwiiti                   1^  try  A             4"l^/^v»^       •.!-***       tr               <*  l   rt^  T  ■f  l   /n  ■»  «+        A-i-p 
.  ..  j       ..._       1 ...._       ^ -,.    _  ur  .  .......        IS       -•--      -■'.       _._,.... !.       Ul 

fercnce  in  the  meari:  v."  JJ,UJC  tffto  participated  in  the  competitive  gs^cs 
group  (X  =42.64)  and  those  who  received  the  traditional  worksheets 
(X  =  43.52).  The  highest  possible  score  for  the  pretest  and  the  post- 
test  was  50. 

On-Task  Behavior 

Null  hypothesis  number  two  states  that  there  are  no  differences 
in  the  amount  of  time  on-task  among  learning  disabled  adolescents 
who  participate  in  cooperative  games,  competitive  games,  and  tradi- 
tional worksheet  learning  activities.  Data  on  on-task  behavior  was 
collected  during  the  treatment  phase.  To  answer  this  question,  the 
researcher  used  the  ANCOVA  procedure,  with  arithmetic  pretest  as  the 
covariate.  The  first  assumption  that  the  within  group  regression 
slopes  of  on-task  behavior  for  the  three  groups  on  the  pretest  are 
equal  was  tested  and  found  significant.  Because  the  relationship 
between  on-task  behavior  and  the  pretest  was  not  the  same  for  each 
group,  ANCOVA  could  not  adjust  the  on-task  behavior  percentages 
for  the  three  groups  based  on  their  pretest  scores.  The  number  of 
subjects,  means,  and  standard  deviations  for  on-task  behavior  by  groups 
are  presented  in  Table  5.  Also,  an  analysis  of  covariance  summary 
table  is  presented  in  Table  6.  The  presence  of  such  a  significant 
interaction  (F(2,30)  =  5.57,  p  <  .05)  precluded  interpretation  of  the 
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test  of  overall  treatment  effect,  but  it  also  indicated  that  there 
were  differential  treatment  effects  in  relation  to  scores  on  the 
pretest.  The  overall  group  interaction  is  presented  in  Figure  2. 

Results  indicate  that  subjects  with  low  pretest  scores  who 
parti cipatea  in  cooperative  games  snow  a  higher  percenuciye  of  un- 
task  behavior  than  subjects  who  had  higher  pretest  scores.   It  is 
important  to  note  that  part  of  the  line  drawn  (see  Figure  2)  for  the 
cooperative  group  was  extrapolated  because  there  were  no  pretest 
scores  below  29  for  this  group.  Thus,  all  subsequent  interpretations 
of  low  ability  students  in  the  cooperative  group  were  based  on  that 
extrapolation.  It  appears  to  be  no  difference  in  predicted  percentage 
of  on-task  behavior  for  subjects  who  participated  in  competitive  games, 
whether  their  pretest  scores  were  low  or  high.  For  the  traditional 
worksheet  group,  it  appears  that  when  their  pretest  scores  were  low 
their  on-task  behavior  was  low.  And,  as  their  pretest  scores  increased 
their  on-task  behavior  increased. 

Table  5 
Means  and  Standard  Deviations  for  On-Task  Behavior 

Type  of  Learning  Activity       N       J  Standard  Deviation 


Cooperative  Games 

12 

.7250 

0.11 

Competitive  Games 

12 

.9092 

0.04 

Traditional  Worksheets 

12 

.9433 

0.07 
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Table  6 
ANCOVA  Summary  Table 


Source  DF  Sum  of  Squares 


Pretest 

i 

Group 

2 

Interaction 

2 

Error 

30 

0.013  2.45 

0.031  3.07 

0.057  5.57* 
0.153 


*p <    .05 

The  Johnson-Neyman  technique  was  employed  to  establish  regions 
of  significance  for  the  interaction  (Kerlinger  &  Pedhazur,  1973). 
This  technique  indicates  how  high  (and  how  low)  pretest  scores  should 
be  in  order  for  treatment  group  means  to  be  significantly  different 
on  on-task  behavior.  When  comparing  the  cooperative  games  group  with 
the  competitive  games  group  (see  Figure  3),  the  results  indicate  that 
students  with  pretest  scores  lower  than  19.91  (which  is  in  the  extra- 
polated region)  in  the  cooperative  group  were  more  on-task  than 
students  with  lower  scores  in  the  competitive  games  group.  Students 
with  pretest  scores  higher  than  29.45  in  the  cooperative  group  were 
significantly  less  on-task  than  students  with  higher  scores  in  the 
competitive  games  group.  The  null  hypothesis  was  rejected  for  this 
comparison. 
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The  results  for  the  comparison  of  the  cooperative  games  group 
with  the  traditional  worksheet  group  (see  Figure  4),  indicate  that 
students  with  pretest  scores  lower  than  21.32  (which  is  in  the 
extrapolated  region)  in  the  cooperative  games  group  were  more  on-task 
tnan  stuuents  witn  lower'  b^orei  in  die  traditional  nui  kil.cct  yi'Cup; 
also,  stuaents  with  pretest  scores  higher  than  28.06  in  the  coopera- 
tive games  group  were  significantly  less  on-task  than  students  with 
higher  scores  in  the  traditional  worksheet  group.  The  null  hypothesis 
was  rejected  for  this  comparison. 

When  comparing  the  competitive  games  group  with  the  traditional 
worksheet  group  (see  Figure  5),  therewas  no  difference  at  any  point 
of  ability  on  the  pretest  shown  in  the  Figure.  It  was  concluded 
there  were  no  significant  differences  between  the  competitive  games 
group  and  the  traditional  worksheet  group.  The  null  hypothesis  was 
accepted  for  this  comparison. 

Means  and  standard  deviations  for  the  arithmetic  pretest  are 
presented  in  Table  7.  Results  indicate  that  when  ability  is  much 
lower  than  the  sample  average  on  the  arithmetic  pretest  of  28.83, 
the  cooperative  games  group  did  significantly  better  than  the 
competitive  games  group  (Pretest  score  ^  19.91)  on  on-task  behavior 
and  significantly  better  than  the  traditional  worksheet  group 
(Pretest  score  £  21.32).  For  students  with  ability  levels  close 
to  or  higher  than  the  average  of  28.83,  the  competitive  games 
group  was  significantly  more  on-task  than  the  cooperative  games 
group  (Pretest  score  >  29.45).  And,  the  traditional  worksheet  group 
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was  significantly  more  on-task  than  the  cooperative  games  group 
(Pretest  score  >  28.06).  There  was  no  significant  difference  on 
on-task  behavior  between  the  competitive  games  group  and  the 
traditional  worksheet  group  at  any  of  the  observed  arithmetic 
pretest  scores. 

Table  7 
Means  and  Standard  Deviations  for  Arithmetic  Pretest 

Type  of  Learning  Activity        X  Standard  Deviations 


Cooperative  33.75  2.86 

Games 

Competitive  24.42  6.10 

Games 

Traditional  28.33  6.85 

Worksheets 

Total  Group  28.83  6.64 


Arithmetic  Performance  and  On-Task  Behavior 

Null  hypothesis  number  three  states  that  there  is  no  relationship 
between  arithmetic  performance  and  time  on-task  for  learning  disabled 
adolescents  who  participate  in  cooperative  games,  competitive  games, 
and  traditional  worksheet  learning  activities.  Correlations  between 
arithmetic  performance  and  on-task  behavior  by  groups  are  presented 
in  Table  8. 
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The  relationship  between  arithmetic  performance  and  on-task 
behavior  for  all  subjects  was  low  (r  =  .12,  p  <  .05),  accounting  for 
only  one  percent  of  observed  variance  in  arithmetic  performance  on 
the  posttest.  The  null  hypothesis  for  the  overall  group  was  accepted. 
There  was  nn  significant  relationship  between  arithmetic  performance 
and  on-task  behavior.  The  correlation  obse^wpn  for  subjects  who 
participated  in  cooperative  games  was  negative  and  lower  than  that 
for  the  total  group  (r  =  -.07,  p  <  .05),  accounting  for  only  .005 
percent  of  the  observed  variance.  The  null  hypothesis  was  rejected. 
There  was  no  relationship  between  arithmetic  performance  and  on-task 
behavior  for  learning  disabled  adolescents  who  participated  in  com- 
petitive games  (r  =  .09,  p  s  .05).  The  correlation  observed  for  sub- 
jects who  received  traditional  worksheets  was  high  (r  =  .68,  p  <  .05) 
which  accounts  for  .46  percent  of  the  observed  variance.  Thus,  there 
was  a  high  correlation  between  arithmetic  performance  and  on-task 
behavior  for  subjects  who  received  traditional  worksheets.  The  null 
hypothesis  was  rejected  for  the  traditional  worksheet  group. 

Results  indicate  that  the  relationship  between  arithmetic  per- 
formance (posttest)  and  on-task  behavior  was  signigicant  only  for 
the  traditional  worksheet  group.  There  was  no  relationship  between 
these  two  variables  for  either  the  cooperative  games  group  or  the 
competitive  games  group. 
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Table  8 

Correlations  Between  Arithmetic  Performance 
and  On-Task  Behavior 


Type  of  Learning  Activity 


uooperative  Gainer  ±2 

Competitive  Games  12 

Traditional  Worksheets  12 

Overall  Group  36 


r  = 

-.  0/ 

r  = 

.09 

r  = 

.68* 

r  = 

.12 

*p    -  .05 

Specific  Error  Patterns  Analysis 

A  specific  error  pattern  analysis  was  conducted  on  subjects' 
pretests  and  posttests.  The  typical  error  patterns  present  in  the 
subjects'  arithmetic  performance  are  presented  in  Table  9.  Results 
indicate  that  28  percent  of  the  students  subtracted  the  smaller 
number  from  the  larger  number  without  regard  for  placement  of  the 
number.  When  regrouping  was  required  more  than  once,  17  percent  of 
the  students  did  not  subtract  the  appropriate  amount  from  the  column 
borrowed  in  the  2nd  and/or  3rd  regrouping  when  zeros  were  involved. 
More  than  one  arithmetic  operation  was  performed  on  a  given  problem 
by  25  percent  of  the  students.  When  there  were  two  or  more  multi- 
pliers in  a  problem,  11  percent  of  the  students  inappropriately 
alternated  multiplying  by  those  numbers.  And,  11  percent  of  the 
students  multiplied  by  columns. 


Table  9 
TYPICAL  ERROR  PATTERNS  DISPLAYED  IN  THE  STUDY 


Doc  nQ«.-p  . 


XT' 
486 


70 

489 


Error  Pattern 


no 


The  smaller  number  is  subtracted  from  the  larger 
number  without  regard  for  placement  of  the  number. 
The  upper  number  (minuend)  may  be  subtracted  from 
the  lower  number  (subtrahend). 


Response: 


4007 
2679 


1,438 


Error  Pattern: 


When  regrouping  is  required  more  than  once,  the 
appropriate  amount  is  not  subtracted  from  the 
column  borrowed  in  the  2nd  and/or  3rd  regrouping 
when  zeros  are  involved. 


Response: 

356 

5#4      12 

362 

+281 

-427     x  4 

-243 

625 

937     158 

605 

Error 

Pattern: 

Cross  operations  are  | 
areas. 

perfon 

Response: 

375 

523 

x  45 

x  20 

1505 


1040 


Error  Pattern:  Cross  multiplies 


Response: 


I  z 

358 
x342 
1116 


247 
x553 
1221 


Error  Pattern:  Multiplies  by  columns. 
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Summary 

An  analysis  of  covariance  (ANCOVA)  and  the  Bonferroni  post  hoc 
procedure  was  used  to  test  the  following  null  hypothesis: 

1.  There  was  no  difference  in  the  arithmetic  scores  arnung 
learning  disabled  adolescents  who  participated  in  cooperative  games, 
competitive  games,  and  traditional  worksheet  learning  activities. 
The  null  hypothesis  was  rejected.  A  significant  statistical 
difference  existed  between  the  cooperative  games  group  and  the  tra- 
ditional worksheet  group,  favoring  the  traditional  worksheet  group 
at  .05  level  of  significance.  While  no  significant  statistical" 
results  were  indicated  between  the  cooperative  games  group  and  the 
competitive  games  group,  there  seems  to  be  a  predicted  direction  for 
differences  in  favor  of  the  competitive  games  group.  No  signi- 
ficant statistical  difference  existed  between  the  competitive  games 
group  and  the  traditional  worksheet  group. 

An  analysis  of  covariance  (ANCOVA)  and  the  Johnson-Neyman 
technique  was  used  to  test  the  following  null  hypothesis: 

2.  There  was  no  difference  in  the  amount  of  time  on-task  among 
learning  disabled  adolescents  who  participated  in  cooperative  games, 
Cuu.poui  Li ve  ydnics,  V...J  traditional  worksheets.     The  on-task  rompari- 
sons  Detween   uie  groups  must  ue  ^duuiouol^    i-nter jii-cicd  L^c--.-c  ~jc.u. 
of  the  data  had  to  be  extrapolated  using  the  Johnson-Neyman  technique. 
Results  indicate  a  significant  statistical   difference  in  the  amount 
of  time  spent  on-task  between  the  cooperative  and  competitive  games 
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group.  The  difference  favored  the  cooperative  games  group  for 
lower  ability  students,  and  competitive  games  for  higher  ability 
students.  The  null  hypothesis  was  rejected  for  this  comparison. 
There  was  a  significant  statistical  difference  in  the  amount  of  time 
Zyc.'.t  z.~.   tOj!;  tctv.'ccr;  the  cooperative  ^j-"^':  ^v-vp  ar>H  the  traditional 
wurksiitco  group.  The  difference  favored  the  cooperative  g?r?^  group 
for  lower  ability  students  and  the  traditional  worksheet  group  for 
higher  ability  students.  The  null  hypothesis  was  rejected  for  this 
comparison.  Further,  results  indicate  that  there  was  no  significant 
statistical  difference  in  the  amount  of  time  spent  on-task  between  the 
competitive  games  group  and  the  traditional  worksheet  group.  The  null 
hypothesis  was  accepted  for  this  comparison. 

The  Pearson  product-moment  correlation  analysis  was  used  to  test 
the  following  null  hypothesis: 

3.  There  was  no  relationship  between  arithmetic  performance  and 
time  on-task  for  learning  disabled  adolescents  who  participated  in 
cooperative  games,  competitive  games,  and  traditional  worksheets. 
There  was  no  significant  statistical  relationship  between  arithmetic 
performance  and  on-task  behavior  for  the  overall  group.  The  null 
hypothesis  for  the  overall  group  was  accepted.  There  was  a  sig- 
nificant statistical  relationship  between  arithmetic  performance  and 
on-task  behavior  for  the  traditional  worksheet  group.  The  null 
hypothesis  was  rejected  for  the  traditional  worksheet  group. 


CHAPTER  V 
LIMITATIONS,  IMPLICATIONS,  AND  CONCLUSIONS 

This  chapter  di^nisses  the  finciinqs  of  this  investigation. 
Specifically,  the  findings  are  discussed  in  terms  of  limitations, 
implications,  and  conclusions. 

Learning  disabled  (LD)  adolescents  frequently  manifest  an 
academic  disability  in  arithmetic  skills.  They  often  hide  behind 
shallow  rote  ability  in  arithmetical  computation,  which  is  needed 
to  ensure  competencies  for  their  consumer  needs  and  everyday  living 
experiences  (Bartel ,  1978).  The  secondary  level  teacher  often 
utilizes  teaching  methods  and  materials  that  are  not  appropriate 
and  are  not  sensitive  to  the  individual  needs  of  these  students 
(Beattie,  1981;  Wallace  &  McLoughlin,  1979).  And,  there  are  compara- 
tively fewer  research  and  intervention  efforts  for  remediating 
arithmetic  deficits,  than  exists  for  other  academic  areas  (i.e., 
science,  music,  etc.)  (Bartel,  1978). 

A  sensitive  and  individualized  teaching  technique  is  essential 
for  remediating  arithmetic  deficits  of  learning  disabled  adolescents. 
One  possible  strategy  available  in  teaching  LD  adolescents  is  the 
use  of  games  (Beattie,  1981;  Mercer,  1979).  A  close  examination  of 
the  literature  reveals  little  information  on  the  use  of  instructional 
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games  as  a  technique  to  remediate  arithmetic  deficits  of  learning 
disabled  adolescents.  The  present  study  focused  on  the  possible 
arithmetic  performance  and  on-task  behavior  differences  between 
learning  disabled  adolescents  using  cooperative  games,  competitive 
games,  and  the  traditional  worksheet  learning  activities.  In 
addition,  the  study  was  concerned  with  the  possible  relationship 
between  arithmetic  performance  and  on-task  behavior.  Twelve  subjects 
were  assigned  to  the  cooperative  games  group,  12  to  the  competitive 
games  group,  and  12  to  the  traditional  worksheet  group.  An  arithme- 
tic posttest  was  administered  to  determine  differences  in  the 
arithmetic  performance  of  cooperative  game,  competitive  game,  and 
traditional  worksheet  groups.  Additional  information  was  obtained 
by  quantifying  actual  on-task  behaviors  displayed  by  LD  subjects  in 
each  of  the  three  learning  activities.  Correlational  studies  were 
conducted  to  determine  the  potential  relationship  between  arithmetic 
performance  and  on-task  behavior. 

Limitations 

Several  possible  limitations  exist.  Exceptional  student  educa- 
tion (ESE)  teachers  were  not  willing  to  be  trained  to  implement  the 
study  as  planned,  because  each  of  them  taught  students  of  varying 
exceptionalities  each  period  (i.e.,  emotionally  handicapped,  LD)  and 
varying  academic  subjects.  Conducting  the  treatments  in  this  situa- 
tion, according  to  ESE  teachers,  would  have  caused  classroom  manage- 
ment problems.  They  were  ^ery   cooperative  in  permitting  the  researcher 
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and  a  teacher  trained  by  the  researcher  to  come  into  their  class- 
rooms and  work  with  the  groups.  Moreover,  they  helped  the  researcher 
obtain  a  separate  space  outside  their  classrooms  when  necessary. 
There  was  a  limited  number  (not  more  than  six)  of  eligible 
subjects  attending  ESE  mathematics  classes  per  period,  thereby, 
limiting  the  amount  of  random  assianment  that  could  have  existed. 
Also,  the  limited  number  of  subjects  per  period  resulted  in  the 
researcher's  changing  the  procedures  for  the  competitive  games 
group  as  outlined  by  Johnson  and  Johnson  studies  (i.e.,  rotating  1st, 
2nd,  and  3rd  place  winners  in  each  cluster  the  following  day;  see 
Appendix  F).  As  a  result  of  the  assignment  procedure,  with  so  few 
students  per  period  and  grouping  students  with  similar  math  ability, 
the  means  for  the  groups  on  the  screening  device  (pretest)  were  sig- 
nificantly different  from  the  beginning  of  the  study.  Consequently, 
this  caused  the  researcher  to  change  the  plans  for  data  analysis 
from  an  analysis  of  variance  (ANOVA)  to  analysis  of  covariance  (ANCOVA). 
Analysis  of  covariance  satistically  controls  for  any  initial  differences 
in  the  students  which  might  have  been  present  and  which  might  have 
confounded  differences  between  the  treatments.  Subjects'  tardiness 
and  absenteeism  could  not  be  controlled.  In  all  four  cooperative 
groups,  there  seemed  to  be  a  little  "goofing  off,"  lack  of  sharing 
and  tutoring  skills.  The  researcher  and  trained  teacher  facilitated 
their  behavior  to  get  students  back  on-task.  This  should  be  taken 
into  consideration  when  interpreting  results  for  the  cooperative 
games  group.  Also,  all  interpretations  of  on-task  behavior  for  low 
ability  students  in  the  cooperative  games  group  should  be  read  with 
much  caution  due  to  an  extrapolated  line  drawn  for  scores  lower  than 
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those  observed  for  the  group.  Each  student  was  accustomed  to  re- 
mediation via  the  traditional  worksheet  technique.  This  usual 
response  mode  precluded  distractions  and  problem  solving  errors  that 
might  have  affected  other  response  ways  that  were  newer  to  the 
ctud^ntc;   RSwon  tppsp  limitations,  the  results  of  this  study  have 
several  important  implications  for  bntn  thonvy  3nr)  practice. 

Implications 
Arithmetic  Performance 

The  finding  that  subjects  in  the  traditional  worksheet  group 
demonstrated  higher  arithmetic  performance  than  those  who  participated 
in  the  cooperative  games  group  is  noteworthy.  The  discussion  of  the 
findings  concerning  arithmetic  performance  is  presented  in  terms 
of  (a)  goal  structures  and  cognitive  outcomes,  (b)  the  type  of  tasks, 
and  (c)  cautious  interpretations  of  arithmetic  performance  results. 

Goal  structures  and  cognitive  outcomes.  Previous  research 
findings  have  been  inconsistent  as  to  whether  a  cooperative,  competi- 
tive, or  individualistic  (in  this  case,  the  traditional  worksheet- 
control  group)  goal  structure  is  most  conducive  to  achievement. 
Johnson  and  Johnson  (1975)  point  out  some  specific  cognitive  outcomes 
teachers  should  promote  and  try  to  influence  through  instruction, 
which  includes  (a)  mastery  of  basic  facts,  concepts,  principles,  and 
skills,  (b)  cooperative  problem-solving  skills  needed  to  develop 
and  revise  knowledge,  which  is  also  essential  for  the  retention, 
application,  and  transfer  of  factual  information,  concepts,  and 
principles,  (c)  creativity  through  interaction  among  individuals, 
which  involves  engaging  in  divergent  thinking  and  open  controversy, 
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and  taking  risks  in  solving  problems,  (d)  students'  identifying 
their  abilities  and  applying  them  in  problem-solving  situations, 
(e)  quantity  and  speed  of  work  on  simple  drill  activities, 
and  (f)  students'  ability  to  take  the  perspective  of  other  in- 
dividuals within  a  situation,  which  is  an  important  prerequisite  for 
the  development  of  social  adaptability,  communication  ability  and 
skills,  empathy  and  sympathy,  and  free  moral  judgment  based  upon 
mutual  dependence  and  justice. 

Table  10  presents  Johnson  and  Johnson's  (1975)  summary  cf  the 
relationship  between  goal  structures  and  cognitive  outcomes  of 
instruction.  The  Johnsons,  point  out  that  research  indicates  the 
type  of  cognitive  outcomes  facilitated  by  cooperative  goal  structures 
are  the  more  complex  ones  (e.g.,  problem-solving  ability).  The  type 
of  cognitive  outcomes  facilitated  by  competitive  goal  structures 
are  speed  and  quantity  on  simple  drill  activities  which  requires 
little  assistance  from  other  persons.  And,  the  type  of  cognitive 
instructional  objectives  facilitated  by  individualistic  goal 
structures  are  simple  tasks  (e.g.,  organizing  a  material). 

Johnson  and  Johnson's  summary  in  Table  10  suggests  that  this 
study  promoted  problem-solving  ability.  Although  problem-solving 
ability  i„  slrcsvm  ao  a  cognitive  QiitcoRie  facilitated  by  the  cooperative 
goal  iv.ruLCure,  this  iLuuy  TouiiJ  problem- solving  ability  to  hi   K~"*" 
facilitated  by  the  competitive  and  individualistic  (traditional  work- 
sheet )  goal  structures.  Some  possible  reasons  why  the  individualistic 
goal  structure  (traditional  worksheet)  was  more  effective  than  the 
cooperative  goal  structure  follow.  First,  incorporation  of  the  tra- 
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ditional  worksheet  into  the  arithmetic  curriculum  permitted  the 
student  to  move  through  the  material  at  his  own  pace  and  level 
of  ability.  On  the  contrary,  cooperative  games  involved  one 
student  directing  or  influencing  another's  pace.  Although  students 

in      '  I   ,-.  ■,-..,••■-      -, ,-         -         ...        ..,..--      , 1     -„     ,.  J_.#  T  _  „     1  ^,.^1  -     r,r 

III      o  i  it.     Coopv.iUk.i«v,      ^viiiiwj     31   ^w^-      nCi  C     ^•ov.^v.o     \Sl  I     j  1  lit  1  1  Ja'i        i\:iCI3     */  i 

iiiuLIi  abil1tys  students  in  triio  condition  solved  problems  at  »a,^iny 
paces  which  may  have  caused  students  to  receive  tutorial  instruction 
from  their  peers  either  too  quickly  or  too  slowly  to  grasp  a  clear 
understanding  of  the  process  involved. 

Another  reason  individualistic  was  better  than  cooperative 
is  that  the  worksheet  allowed  students  to  work  alone  without  distrac- 
tions. To  the  contrary,  the  cooperative  games  allowed  for  much  in- 
teraction and  interruptions  from  peers. 

Third,  students'  work  habits  may  have  been  influenced  by  who 
was  perceived  to  be  the  major  resource  for  assistance,  support,  and 
reinforcement  in  each  goal  structure.  In  the  individualistic  goal 
structure  (traditional  worksheet),  the  teacher  was  the  major  resource 
for  students,  and  in  the  cooperative  goal  structure  (games)  other 
students  were  perceived  to  be  the  major  resource  for  support.  The 
assumption  that  students  will  work  on  their  own  with  little  or  no 
assistance  from  the  teacher  should  not  be  made.   In  reality,  many  LD 
students  need  help,  approval,  and  interaction  from  the  teacher  re- 
gardless of  how  independent  the  materials  are  believed  to  be  (Johnson 
&  Johnson,  1975). 

Another  possible  reason  the  individualistic  goal  structure  (tra- 
ditional worksheet)  was  better  than  the  cooperative  goal  structure 
may  be  related  to  Lue's  (1981)  finding  that  specific  learning  disabled 
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students  are  in  1:1  instructional  situations  for  a  good  portion  of 
their  instructional  time.  This  suggests  that  because  the  traditional 
worksheet  group  was  accustomed  to  this  form  of  instruction,  it  may 
have  influenced  their  performance. 

Finally  KtJ'ripfi'f^  vhrs  y*s""<'ivpd  fK^^itinn^i  wnf-irhoptc  annoavoH 

lo  receive  rriore  practice  on  the  arithmetic  task  than  subjects  vho 
participated  in  cooperative  games.  While  the  cooperative  and  work- 
sheet groups  received  work  on  their  individual  levels,  students  with 
worksheets  did  not  have  to  alternate  working  problems  with  peers, 
thereby  decreasing  the  amount  of  problems  that  could  be  solved  per 
session.  The  cooperative  group  alternated  tutoring  and  checking 
each  other's  problems. 

The  data  from  this  study  indicate  that  arithmetic  performance  of 
students  in  the  competitive  games  group  was  not  significantly  different 
fromthose  who  received  traditional  worksheets.  This  finding  suggests 
that  the  classroom  teacher  has  a  choice  of  remediating  arithmetic 
deficits  of  LD  adolescents  via  competitive  games  or  traditional  work- 
sheets. Johnson  and  Johnson  (1975)  pointed  out  that  the  competitive 
goal  structure  provides  appropriate  practice  for  some  of  the  skills 
learned  in  an  individualistic  or  cooperative  setting,  and  a  "game" 
format  is  often  used  (i.e.,  tasks  include  reading,  language  games, 

maui    Tai_L5    anu    CSICUIatluil    opeeu  j . 

No  statistical  significance  was  found  between  the  means  of  the 
cooperative  and  competitive  game  groups.  There  appears,  however,  to 
be  a  "predicted  direction"  (Hallahan,  Kauffman  &  Ball,  1973)  for 
competitive  games  (.0549  level  of  signficance,  favoring  competitive) 
to  be  a  better  learning  activity  for  remediating  arithmetic  deficits 
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of  LD  adolescents  than  cooperative  games.   In  other  words,  if  this 
study  was  replicated,  there  is  a  possibility  that  with  longer  treat- 
ment and  a  larger  sample  size,  the  competitive  group  might  score 
significantly  better  than  the  cooperative  group.  This  prediction  is 

**  -  r  r  "  '  —  —    ~~'*/  "       --*..!•-  »  ■  .  ■.  » Fij  ■_'■"* 

3rcup  vjcjld  r.ct  consistently  stsara  ■•■heir  idc~  and  the  materials 
assigned.  Also,  students'  lack  of  concern  for  tutoring  another  student 
in  the  cooperative  games  group  was  sometimes  displayed.  Further,  if 
a  student  was  goofing  off  in  a  cooperative  games  group,  other  students 
became  annoyed  sometimes  and  refused  to  play.  In  each  of  these 
situations,  the  teacher  facilitated  the  students'  behavior;  however, 
other  students  should  have  been  perceived  as  the  major  resource  of 
assistance,  support,  and  reinforcement  (Johnson  &  Johnson,  1975). 
Another  reason  for  the  prediction  that  the  competitive  games 
group  may  be  better  than  the  cooperative  games  group  is  that  students 
participating  in  cooperative  games  were  not  able  to  complete  as  many 
arithmetic  problems  as  students  participating  in  competitive  games. 
Thus,  students  playing  competitive  games  spent  more  time  solving 
arithmetic  problems  than  students  in  the  cooperative  games  group. 
The  primary  reason  for  students  not  completing  as  much  work  in  the 
cooperative  games  group  was  because  of  the  amount  of  time  it  took 

The  teacher  may  not  need  to  teach  competitive  skills  prior 
to  using  competitive  games  in  the  classroom, once  the  competition 
has  been  set  up  appropriately  (outlined  in  Chapter  I).  Students  in 
the  competitive  games  group  can  (a)  work  alone  on  their  individual 
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levels,    (b)  compare  ability,   skills,  and  knowledge  with  peers,    (c) 
perceive  the  teacher  as  the  primary  resource  for  help,   clarification, 
and  praise,    (d)  enjoy  the  activity  (win  or  lose),  and   (e)   be  re- 
warded individually   (Johnson  &  Johnson,   1975). 

T'"">c   of   task.      T^'>r'x   is    corr,ri   CORC^m   that   9    situational    factor. 


such  as  uhe  type  of  tzz\:   as  a  predictor  ~f  +he  outer"10?:  of  various 
comparisons  between  the  different  goal  structures,  has  been  given 
too  little  attention  by  the  Johnsons  (Cotton  &  Cook,  1982).  Also, 
another  concern  is  that  Johnson,  Maruyama,  Johnson,  Nelson,  and 
Skon's  (1982)  major  result  that  cooperation  is  superior  to  other 
goal  structures  in  promoting  achievement  indicates  that  most  in- 
vestigators have  selected  types  of  tasks  that  favor  cooperation 
(McGlynn,  1982).  A  review  of  studies  on  the  relative  effects  of 
cooperative,  competitive,  and  individualistic  goal  structures  on 
achievement  on  a  variety  of  school  related  tasks  are  presented  in 
Table  11  (see  other  details  about  these  studies  in  Chapter  II). 
The  most  striking  finding  was  the  consistent  superiority  of  coopera- 
tion on  problem-solving  tasks. 

The  Johnsons' studies  reviewed  indicate  that  a  problem-solving 
task  is  a  more  complex  task  than  either  speed  and  quantity  on  simple 
drill  activities  which  requires  little  assistance  from  other  persons, 
or  simple  tasks  like  organizing  a  material.  Generally,  students  have 
not  been  exposed  to  the  material  used  in  problem-solving  tasks,  or  the 
difficulty  level  of  the  content  increases  to  help  the  student  revise 
and  develop  his  knowledge  and  skills,  and  the  task  usually  is  solved 
with  the  help  of  a  teacher  or  other  students  in  the  group.  According 
to  the  Johnsons'  description  of  a  problem-solving  task,  this  study 
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implemented  such  a  task.  Initially,  learning  disabled  (LD)  students 
were  given  a  computational  skills  pretest  to  determine  which  basic 
computational  skills  (i.e.,  addition,  subtraction,  multiplication, 
and  division)  the  students  had  mastered  well  and  which  skills  should 

"-         U' ?•'   -  -  '   ~ ' ••■ J     3 ■■---- 

than  80  pc.  „cnt  on  an  arithmetic  pretest.     Although  scsrn  students  had 
knowledge  of  two  of  the  four  operational  areas  of  arithmetic,  others 
had  some  knowledge  of  all   four  operational   areas.     But,  each  arithmetic 
operation  had  six  levels  of  difficulty  and  none  of  the  students  in  the 
study  had  observable  knowledge  and  skills  across  the  four  operational 
areas  of  arithmetic  and  the  six  levels  of  difficulty.     This  suggests  that 
the  task  used  in  this  study  did  meet  criteria  for  a  problem-solving  task. 

In  analyzing  a  variety  of  tasks  (Johnsons'  studies,  Table  11),  the 
cooperative  goal  structure  was  consistently  better  than  the  competitive 
and  individualistic  goal  structures  on 

(a)  75  percent  of  all  measures  on  drill -review  tasks. 

(b)  100  percent  of  all  measures  on  problem-solving  tasks 
that  included  the  three  goal  structures. 

(c)  50  percent  of  all  measures  on  spatial -reasoning  tasks. 

(d)  50  percent  of  all  measures  on  a  specific-knowledge- 
acquisition  task. 

(e)  100  percent  of  all  measures  on  a  memorization  task. 

(f)  100  percent  of  all  measures  on  a  retention  task 
(when  the  number  of  students  was  used  as  n  in  the 
cooperative  condition). 
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Also,  the  cooperative  goal  structure  was  better  than  the  individualistic 
goal  structure  on 

(a)  85  percent  of  all  measures  on  problem-solving  tasks 
that  included  only  cooperative  and  individualistic 
goal  structures. 

(b)  50  percent  of  all  measures  on  a  retention  Lask 

(when  the  cooperative  group  took  the  posttest  in  their 
own  groups  and  the  individualistic  group  took  the  post- 
test  as  individuals). 
Thus,  Table  11  shows  that  although  the  superiority  of  cooperation  is 
substantial  for  complex  tasks  (problem-solving),  it  tends  to  be  as 
good  or  better  than  competition  and  the  individualistic  goal  structures 
on  simple  drill  activities  and  organizing  a  material  (respectively). 

Further  analysis  of  a  variety  of  tasks  indicates  that  the  results 
of  this  study  corroborate  the  findings  of  previous  research.  Specifi- 
cally, students  in  the  individualistic  goal  structure  performed  better 
on  one  out  of  two  problem-solving  tasks  in  one  study  (Johnson,  Johnson, 
&  Scott,  1978)  where  posttests  were  taken  as  individuals  instead  of 
groups  in  the  cooperative  and  individualistic  conditions.  In  another 
study  (Johnson,  Johnson,  &  Anderson,  1976),  however,  individualistic 
and  cooperative  were  equally  effective  on  students'  achievement.  Also 
in  Johnson,  Johnson,  and  Scott  (1978),  students  in  the  individualistic 
goal  structure  retained  more  then  students  in  the  cooperative  goal 
structure  on  a  retention  task  when  the  posttest  was  taken  as  indivi- 
duals in  both  groups.  Thus,  this  study  and  some  previous  research 
indicate  that  when  students  in  the  cooperative  and  individualistic 
groups  are  posttested  individually  on  a  problem-solving  task,  students 
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in  the  individualistic  condition  hav*3  performed  better  than  those  in 
the  cooperative  condition.  On  the  other  hand,  when  students  in  the 
cooperative  condition  are  posttested  in  their  own  groups  and  students 
in  the  individualistic  group  are  tested  as  individuals,  the  coopera- 
Li.u  group  h&s  (s&rfOHrt&d  significantly  better  than  the  iH-;"-;'4"a''-''c- 
L i v.  giuup. 

Cautious  interpretations  of  the  arithmetic  performance  results. 
The  researcher  used  analysis  of  covariance  (ANCOVA)  to  test  the  null  hy- 
pothesis that  there  are  no  differences  in  arithmetic  posttest  scores  for 
learning  disabled  adolescents  who  participate  in  the  cooperative  games, 
competitive  games,  and  traditional  worksheet  learning  activities. 
Analysis  of  covariance  (ANCOVA)  is  suppose  to  statistically  control 
for  any  initial  differences  in  the  students  which  might  have  been  pre- 
sent and  which  might  have  confounded  differences  between  the  treat- 
ments. But,  some  researchers  believe  ANCOVA  does  not  adjust  for 
initial  differences  between  populations  successfully  or  with  total 
satisfaction.  Thus,  cautious  interpretations  of  the  arithmetic  per- 
formance results  should  be  considered. 

Table  3  (Chapter  IV)  presented  the  adjusted  and  unadjusted  means 
and  standard  deviations  for  arithmetic  performance  for  each  group. 
A  cautious  interpretation  of  the  arithmetic  performance  results  can 
be  considered  when  looking  at  the  unadjusted  posttest  means  and 
pretest  means.  The  raw  data  indicate  that  the  competitive  games 
group  (14  point  increase)  and  the  traditional  worksheet  group  (15 
point  increase)  generated  more  rapid  learning  than  the  cooperative  games 
group  (8  point  increase).  In  light  of  these  increases  in  perfor- 
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mance,  one  may  argue  that  it  is  more  difficult  to  increase  the  perfor- 
mance of  students  who  began  an  intervention  with  higher  scores  than  it 
is  to  increase  the  performance  of  students  who  began  the  intervention 
with  lower  scores. 

On-Task  Behavior 

The  presence  of  a  significant  interaction  between  the  covanate 
(pretest)  and  the  dependent  variable  (on-task  behavior)  prevented 
the  interpretation  of  the  test  of  overall  treatment  effect,  but  it 
also  indicated  that  there  were  differential  treatment  effects 
for  subjects  at  certain  levels  of  the  pretest.  The  Johnson-Neyman 
technique,  a  follow-up  analysis,  was  used  to  indicate  how  high 
(and  how  low)  pretest  scores  should  be  in  order  for  treatment 
group  means  of  on-task  behavior  to  be  significantly  different. 
The  fact  that  the  cooperative  group  had  no  pretest  scores  lower 
than  29  resulted  in  the  researcher's  extrapolating  part  of  the 
line  of  predictability  for  scores  that  were  28  or  lower.  Thus, 
all  subsequent  interpretations  of  low  ability  students  in  the 
cooperative  group  were  based  on  this  extrapolation  and  should  be 
read  with  much  caution. 

The  significant  differences  between  the  amount  of  time  on-task 
among  the  groups  depend  on  the  level  of  pretest  ability.  In  examin- 
ing the  contrast  between  the  cooperative  games  group  versus  the 
competitive  games  group  it  was  found  that  when  the  level  of  ability 
was  lower  for  the  cooperative  games  group  they  were  more  on-task 
than  the  lower  ability  students  in  the  competitive  games  group. 
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When  the  level  of  ability  was  higher  for  the  cooperative  games 
group  their  on-task  behavior  was  significantly  lower  than  that  of 
subjects  with  higher  ability  in  the  competitive  games  group.   In 
examining  the  contrast  between  the  cooperative  games  group  versus 

of  exility  was  lower  for  .:._  rcopcrative  games  group  th^y  were  more 
on-task  than  the  lower  ability  students  in  the  traditional  work- 
sheet group.  And,  when  the  level  of  ability  was  higher  for  the 
cooperative  games  group,  their  on-task  behavior  was  significantly 
lower  than  that  of  students  with  higher  ability  in  the  traditional 
worksheet  group.  For  the  contrast  between  the  competitive  games 
group  and  the  traditional  worksheet  group,  there  was  no  difference 
at  any  point  of  ability  on  the  pretest.  The  two  regions  of  signifi- 
cance for  these  groups  were  outside  any  of  the  observed  pretest  scores 
(as  low  as  9.75  and  as  high  as  57.44),  with  the  highest  possible 
pretest  score  being  50.  Therefore,  it  was  concluded  that  for  the 
observation  of  this  study  there  were  no  significant  differences 
between  the  competitive  games  group  and  the  traditional  worksheet 
group. 

Achievement  and  On-Task  Behavior 

The  results  indicate  a  low  relationship  between  arithmetic  per- 
formance and  time  spent  on-task  for  the  overall  group  (r  =  .12, 
p  <  .05).  The  analysis  of  data  indicate  that  the  subjects  receiv- 
ing the  traditional  worksheets  were  generally  on-task  to  a  higher 
degree  (r  =  .68,  p  <  .05)  and  in  addition  scored  higher  on  the 
arithmetic  posttest  performance.  Nevertheless,  there  was  only  a 
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small  relationship  between  arithmetic  performance  and  on-task 
behavior.  Beattie  (1981)  pointed  out  in  his  study  that  subjects 
may  fulfill  the  definition  of  on-task  behavior,  but  may  only  give 
the  appearance  of  paying  attention.  This  might  have  been  the 
Situation  with  s-'"i"',Qn'''t:  nartioinatino  in  cnonprative  aames. 
Stu^s  its  in  fchs  cooperative  n^w-   group  had  a  wi^or  range  of 
on-task  behavior  than  students  in  the  competitive  games  and 
worksheet  groups.  For  example,  when  it  was  subject  A's  turn  to 
roll  the  die  and  solve  an  arithmetic  problem  from  his  or  her 
task  cards,  subject  B  and  C  were  suppose  to  be  paying  attention 
to  what  subject  A  was  doing.  Subject  B  and  C's  on-task  behavior 
could  have  included 

(a)  observing  subject  A  solve  the  problem 

(b)  helping  or  tutoring  subject  A. 

(c)  observing  the  gameboard. 

(d)  talking  with  each  other  about  the  game. 

Although  some  of  the  students  in  the  cooperative  games  group  were 
looking  at  the  relevant,  assigned  task  stimulus  and  their  pencils 
were  to  paper,  sometimes  they  did  not  complete  the  assigned 
material.  While  their  eye  gazes  may  have  been  directed  toward 
the  task,  this  did  not  mean  they  were  learning  math  or  that  they 
were  paying  attention, 

Students  in  the  competitive  games  group  had  a  tighter  range  of 
on-task  behavior  than  students  in  the  cooperative  games  group. 
Students  playing  competitive  games  were  on  task  when 

(a)  they  played  their  games  individually,  and  sought 
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help  from  the  teacher  when  needed. 

(b)  they  occasionally  glanced  their  competitors'  gameboard 
to  assess  their  progress  in  the  game. 

Students  in  the  worksheet  group  had  the  most  restrictive  range 
of  on-task  behavior.  Students  in  this  group  were  on  task  >-^°n  tkey 
aulvcu  p ,  o l, I o..is  or.  l!.e  worksheets  indepeSJanfly  ^nd  sought  help 
from  the  teacher  when  needed.  Students  in  the  worksheet  group 
seemed  to  be  more  involved  in  solving  arithmetic  problems  at  all 
times  (r  =  .68,  p  <  .05).  They  appeared  to  be  goal -oriented  and 
would  complete  their  assigned  problems  and  continually  ask  the 
teacher  for  additional  problems  until  the  allotted  work  time  was 
over.  The  findings  of  this  study  indicate  that  the 
relationship  of  arithmetic  performance  and  on-task  is  a  function 
of  treatment  (see  Chapter  I  for  definitions  of  on-task  behavior,  and 
Chapter  III  for  observers'  procedures  used). 

Some  learning  disabled  students  may  lack  cooperative  skills. 
Johnson  and  Johnson  (1975)  indicated  that  "...  cooperative  skills  are 
essential  to  a  person's  self-actualization,  i.e.,  the  development 
of  one's  potentialities  and  the  utilization  of  those  potentialities" 
(p.  32).  Some  of  the  learning  disabled  adolescents  in  this  study 
may  have  lacked  cooperative  skills.  Some  observations  of  the 
behaviors  displayed  by  students  in  the  cooperative  games  group 
follow.  A  few  of  the  male  students  in  the  study  sang  rhythm-and- 
blues  songs  throughout  the  instructional  sessions,  and/or  pretended  to 
be  playing  a  guitar  while  singing  in  the  group.  These  students 
had  no  regard  for  other  students  in  the  group  who  were  trying  to 
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concentrate  on  solving  their  math  problems. 

On  occasion,  some  of  the  students  in  the  cooperative  games 
group  would  roll  the  die  more  than  one  time,  move  several  spaces  on 
the  gameboard,  and  solve  several  of  their  arithmetic  problems  at 
once.  This  was  not  suppose  to  be  done,  and  when  the  students  that 
did  this  were  spoken  to  they  would  argue  that  the  game  was  being 
played  too  slowly.  When  these  students  were  told  that  each  person 
was  suppose  to  take  one  turn  at  a  time,  sometimes  they  would  sit  and 
sulk  with  the  group.  Also,  sometimes  the  child  would  miss  several 
turns  until  others  in  the  group  pleaded  with  him  to  play  the  game. 

There  were  times  when  a  few  children  in  the  cooperative  group 
would  talk  out  to  other  students  in  the  classroom  while  the  game  was 
going  on.  This  type  of  behavior  was  quite  disruptive  for  the  group. 

Finally,  a  few  students  would  give  their  full  attention  to 
the  group  when  it  was  their  turn  to  play,  and  when  it  became  a 
team  member's  turn  to  play  their  attention  was  elsewhere;  or,  the 
student  that  was  not  paying  much  attention  to  the  game  would  tell 
the  other  students  that  their  answers  were  correct  without  really 
checking  over  the  answers. 

Relationship  of  Present  Findings  to  Previous  Research 

The  present  findings  and  previuus  research  on  cooperative,  com- 
petitive, and  individualistic  goal  structures  were  not  corroborated. 
Several  factors  may  have  contributed  to  the  differences  in  the 
findings.  One  reason  for  differences  in  the  findings  may  be  due 
to  the  fact  that  this  study  was  conducted  with  36  learning  disabled 
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adolescents  from  middle-class  to  below  middle-class  background,  in 
grade  six  through  eight.  Previous  research  (Johnson,  Johnson,  &  Skon, 
1979;  Johnson,  Johnson,  &  Tauer,  1979;  Johnson,  Skon,  &  Johnson,  1980; 
Johnson,  Johnson,  Johnson,  &  Anderson,  1976;  and  Johnson,  Johnson,  & 
Scott,  197.°.)  was  conducted  with  larger  samples  of  (more  and  less 
than  36)  students  from  regular  education  populations.  The  students 
were  from  middle-class  and  lower  middle-class  backgrounds,  in  grades 
one  through  six. 

Another  reason  for  differences  in  the  findings  may  be  that  this 
study  was  conducted  in  13  instructional  sessions  with  45  minute 
periods  per  day  (approximately  nine  hours  and  45  minutes  of  instruction), 
Much  of  previous  research  of  this  type  has  been  conducted  in  six 
instructional  sessions  with  40-60  minute  periods  per  day  (approxi- 
mately six  hours  of  instruction).  Thus,  this  study  involved  approxi- 
mately three  hours  and  45  minutes  more  instructional  time  than  pre- 
vious studies. 

Further,  this  study  included  a  disproportionate  number  of  boys  and 
girls.  Previous  studies  have  included  an  equal  number  of  boys  and 
girls  (approximately). 

A  fourth  reason  for  the  differences  may  be  due  to  the  fact  that 
:'.:   :...v  r.cHi^icd  Jchncc^  *nr4   Johnson's  procedures  for  the  competitive 

yuiliU  j       ^tUUp        w  v- v_  ._*  u  o  v_       U«  Oil*.        *>ntw*   i     •         ww*...^    i   *_       ^    .  L.KZ  j        Vilt\\+i\       HtG  ■ ',     l 

to  rotate  1st,  2nd,  and  3rd  place  winners  in  each  of  the  competitive 
groups  daily.  Because  of  the  small  sample  size  of  this  study,  the 
competitive  games  group  operated  with  slightly  rigid  procedures  than 
the  procedures  outlined  by  Johnson  and  Johnson.  A  more  operational 
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definition  of  the  competitive  goal  structure  needs  to  be  developed. 

Fifth,  all  of  the  subjects  in  the  present  study  were  accustomed 
to  the  individualistic  goal  structure  (traditional  worksheets). 
In  previous  studies,  subjects  were  taught  the  skills  of  the  goal 
structure  that  was  to  be  studied.  Thus,  cooperative  groups  were 
taught  cooperative  skills  in  previous  studies,  and  the  cooperative 
games  group  was  not  taught  cooperative  skills  prior  to  this  study. 

Another  factor  that  may  contribute  to  differences  in  the  find- 
ings is  the  type  of  materials  used  to  present  a  problem-solving  task. 
The  present  study  used  games  and  worksheets.  Previous  studies 
have  used  story  problems,  individualized  programmed  math  materials, 
and  other  materials. 

Finally,  students  in  the  cooperative  games  group  took  the  arith- 
metic posttest  as  individuals,  whereas  some  of  the  previous  research- 
ers have  reported  posttest  score  performances  for  the  cooperative 
group  as  individuals  and/or  their  having  taken  the  posttest  in  their 
own  groups.  Each  of  these  differences  should  be  taken  into  con- 
sideration when  interpreting  the  findings  of  this  study  and  previous 
research. 

Suggestions  for  Future  Research 

The  present  study  indicates  that  teachers  may  select  trom  a 
variety  of  learning  activities  in  their  classrooms,  such  as  coopera- 
tive, competitive,  and  individualistic  learning  activities.  There 
are  variations  in  the  amount  of  time  spent  on-task  in  various 
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learning  activities.  Differences  among  groups  exist  for  learning 
disabled  adolescents  in  the  activities.  Traditional  worksheets 
seem  to  work  better  overall  for  arithmetic  performance,  and  for 
on-task  behavior,  the  activity  that  is  better  depends  on  the  level 
of  ability.  Following  are  suggestions  for  future  research. 

1.  Replication  of  this  study  needs  to  be  conducted  in  the 
ESE  classroom  setting  with  ESE  teachers  providing  implementation. 

2.  The  generalization  of  results  is  limited  by  the  specific 
arithmetic  materials  used,  the  nature  of  the  students  participating 
in  the  study,  and  the  size  of  sample.  Future  studies  need  to 
include  students  from  different  populations  (i.e.,  emotionally 
handicapped,  educable  mentally  handicapped,  regular  education 
students),  different  curriculum  materials,  and  larger  samples  of 
students  (so  that  randomization  is  not  limited). 

3.  Replication  of  this  study  should  include  low  ability 
students  in  the  cooperative  games  group. 

4.  Caution  should  be  used  to  ensure  more  or  less  equal  groups 
from  the  beginning  of  the  study. 

5.  Replications  need  to  be  undertaken  at  other  grade  levels 

as  well  as  other  locations  in  order  to  improve  generalizability  of 
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7.  Teacher  education  programs  may  wish  to  engage  in  research 
to  increase  their  emphasis  on  the  use  of  three  types  of  learning 
activities  in  the  classroom  situation. 

8.  More  research  is  needed  to  help  determine  why  learning 
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disabled  adolescents  in  the  cooperative  group  with  high  ability 
scores  appear  to  manifest  more  off-task  behavior  than  students 
with  high  scores  in  the  other  groups. 

9.  Techniques  need  to  be  developed  to  prevent  disruptive  be- 
havior of  learning  disabled  adolescents  in  the  cooperative  group. 

10.  A  more  unified  effort  at  operational izing  the  definition 
of  on-task  behavior  is  needed  to  ensure  a  more  acceptable  way  to 
measure  on-task  behavior. 

11.  Task  difficulty  needs  to  be  studied  in  terms  of  coopera- 
tive and  competitive  games. 

Summary 

As  a  result  of  this  study,  it  is  apparent  that  the  traditional 
worksheet  is  more  successful  in  remediating  arithmetic  disabilities 
of  learning  disabled  adolescents  than  cooperative  games.  The  fact 
that  there  was  no  statistical  difference  between  the  competitive 
games  and  the  traditional  worksheet  groups  suggests  that  the  classroom 
teacher  has  a  choice  of  remediating  arithmetic  deficits  of  LD 
adolescents  via  competitive  games  or  traditional  worksheets. 
Also,  there  seems  to  be  a  predicted  direction  for  competitive 
games  to  be  better  than  cooperative  games. 

There  was  a  significant  difference  in  the  amount  of  time  on- 
task  between  the  cooperative  games  group  and  the  competitive  games 
group,  favoring  the  competitive  games  group  for  high  ability 
students,  but  favoring  the  cooperative  games  group  for  low  ability 
students.  Also,  there  was  a  significant  difference  in  the  amount  of 
time  spent  on-task  between  the  cooperative  games  group  and  the 
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traditional  worksheet  group,  favoring  the  traditional  worksheet 
group  for  high  ability  students,  but  favoring  the  cooperative 
games  group  for  low  ability  students. 

There  was  no  significant  relationship  between  arithmetic  per- 
formance and  on-task  behavior  for  the  overall  group.  For  the 
traditional  worksheet  group  there  was  a  significant  relationship 
between  on-task  behavior  and  arithmetic  performance. 


APPENDIX  A 

SPECIFIC  VERBAL  INSTRUCTIONS  GIVEN  TO  STUDENTS 
UNDER  THE  THREE  TYPES~OF  LEARNING  ACTIVITIES 


I.     Cooperative  Gaines  Group 

On  the  first  day  of  the  study,  students  were  introduced  to  the 
group  they  were  going  to  work  with  throughout  the  study.  Their 
seats  were  prearranged  in  an  area  of  the  classroom  before  they 
came  to  class  (seated  together  at  a  small  table).  When  students 
arrived  in  the  classroom,  they  were  to  sit  in  their  assigned 
seats  and  listen  to  the  following  instructions. 

a.  Task 

"This  is  an  arithmetic  game.  Your  group  will  be  given  a 
gameboard  and  a  response  sheet.  Each  person  has  been 
assigned  their  own  set  of  arithmetic  'task  cards,'  which 
are  cards  with  arithmetic  problems  on  them.  You  should 
use  these  cards  each  time  it  is  your  turn  to  play.  You 
have  25  minutes  to  work.  In  the  last  15  minutes,  I  will 
collect  and  score  your  response  sheet." 

b.  Learning  conditions 

(1)  "You  are  to  work  together  as  a  group,  completing  one 
daily  response  sheet  as  a  group. 

(2)  All  members  must  share  materials  and  ideas. 

(3)  Make  sure  all  members  are  involved  and  understand 
how  to  derive  each  answer. 

t  A  \       r I.      U-1-      -  —  J      -T -■  X,-  _^  a.--  ,„      ■Cv.^.v,     r«ll/M.,     nyifkiin      mr\mkov»r- 

v    .  /       .      :r      _._ . .  -       ..  J-| 

rather  than  the  teacher.  Do  not  talk  with  others  in 
the  classroom. 

(5)  Each  person  in  the  group  will  be  asked  to  sign  the 
response  sheet  where  it  says,  "Student's  Name,"  which 
tells  me  you  understand  how  to  solve  each  problem 
listed  under  your  name. 
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(6)  Each  day  I  will  put  the  names  of  each  person  in  your 
group  in  a  box,  then  I  will  pull  one  name  and  ask 
that  person  to  explain  how  to  solve  one  problem  from 
his  row  of  problems.  This  will  be  done  so  that  I  can 
determine  whether  each  person  understands  how  to  solve 
the  problems  in  his  area  and  whether  the  group  is 
following  my  instructions." 

c ,  Scori  ng 

"Each  member  of  the  group  will  receive  a  group  score.  So, 
there  is  no  need  to  compete  with  other  groups  or  to  compete 
with  others  in  your  group.  You  will  be  praised  and  rewarded 
on  the  basis  of  what  your  group  achieves.  The  total  number 
of  arithmetic  problems  wrong  on  the  response  sheet  will  serve 
as  your  group  score." 


d.  Playing  the  Cooperative  Game 

(1)  To  begin:  "Open  the  gameboard  and  place  it  on  one  of 
your  desks.  Place  your  arithmetic  task  cards  nearest 
you  on  the  gameboard.  Place  the  response  sheet  on  one 
of  your  desks  also.  Roll  the  die  for  first  play.  The 
player  rolling  one  or  nearest  one  will  play  first,  the 
next  person  rolling  nearest  two  will  play  second,  and 
the  last  player  will  play  third.  Write  your  names  on 
the  response  sheet  where  it  says,  'Student's  Name,'  in 
the  order  you  will  take  turns.  Place  the  colored  pawn 
on  'Start'  and  begin." 

(2)  To  play:  "The  first  player  rolls  and  moves  the  number 
spaces  indicated,  then  draws  one  of  his  arithmetic  task 
cards.  Write  the  problem  down  on  the  response  sheet 
under  your  name  area. 

A  player  completes  his  turn  by  working  his  arithmetic 
problem  alone,  then  writing  the  answer  on  the  response 
sheet.  The  other  members  of  the  group  must  tell  whether 
they  agree  with  the  answer,  in  order  for  the  answer  to 
remain  on  the  sheet.  If  the  other  players  agree  with 
+<-.■>  -.ocviov  fhpn  the  second  Dlaver  takes  his  turn.  If 
the  players  do  not  agree  with  his  answer,  they  must 

^vnlair    h/*Y-'   ^n    5hC!'!d    cr>1  \/o   fho    nmhlpm.       Thp    nlayer 

should  make  certain  he  or  she  understands  how  to  solve 
the  problem  before  writing  the  correct  answer. 

The  second  player,  and  then  each  in  turn,  rolls  the  die, 
moves  that  number  of  spaces,  draws  a  task  card,  writes 
the  problem  down,  and  tries  to  solve  it  alone.  Continue 
to  follow  the  procedure  as  you  did  for  player  number  one. 
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Please  do  not  compete  with  other  groups  in  the  class- 
room by  rushing  to  complete  the  game.  And,  do  not 
compete  with  others  in  your  group." 

(3)  To  end:  "The  game  ends  when  all  task  cards  have  been 
drawn  and  each  problem  has  been  solved;  or  when  the 
group  reaches  'Home'  or  'Finished,1  or  when  I  say 
the  25  minutes  for  playing  the  game  is  over." 

II.  Competitive  Games  Group 

On  the  first  day  of  the  study,  students  were  introduced  to  the 
group  they  were  going  to  work  with  throughout  the  study.  Their 
seats  were  prearranged  in  an  area  of  the  classroom  before  they 
came  to  class  (seated  separately,  but  near  the  others  in  their 
group).  Uhpn  students  arrived  in  the  classroom,  they  were  to  sit 
in  their  assigned  seats  and  listen  to  the  following  instructions. 

a.  Task 

"This  is  an  arithmetic  game.  Each  person  will  be  given  a 
gameboard  and  a  response  sheet.  Each  person  has  been  assigned 
his  own  set  of  arithmetic  'task  cards,'  which  are  cards  with 
arithmetic  problems  on  them.  You  should  use  these  cards  each 
time  you  spin.  You  have  25  minutes  to  work.  In  the  last  15 
minutes,  I  will  collect  and  score  your  response  sheet." 

b.  Learning  Conditions 

(1)  "You  are  to  work  alone. 

(2)  Attempt  to  win  in  your  group. 

(3)  Seek  help  and  clarification  from  the  teacher  when  you  need 
to.  Do  not  talk  with  others  in  the  group  or  classroom. 

(4)  You  are  seated  near  each  other  in  the  group  so  you  can  be 
aware  of  your  competitors'  progress.  Notice  when  they 
raise  their  hands  to  signal  completion  of  a  task. 

[z'f   As,  jj-  idiot  ^oU.'  hands ,  I  will  collect  the  response  sheet' 
and  number  them  in  the  order  received  (1st,  2nd,  ur  3rd)." 

c.  Scoring 

"The  response  sheets  will  be  scored  individually  to  determine 
1st,  2nd,  and  3rd  place  winners  within  the  group.  The  winner 
will  be  determined  by  who  finishes  first  with  the  greatest 
amount  of  accuracy.  You  will  be  praised  and  rewarded  on  the 
basis  of  the  individual  performance  of  each  person  in  the 
group." 
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d.  Playing  the  Competitive  Game 

(1)  To  begin:  "Open  the  gameboard  and  place  it  on  your  desk. 
Place  your  arithmetic  task  cards  nearest  you  on  the  game- 
board.  Place  the  response  sheet  near  your  gameboard  also, 
and  write  your  name  on  it." 

(2)  To  play:  "Spin  the  spinner,  move  that  number  of  spaces  on 
your  gameboard,  draw  one  of  your  arithmetic  task  cards, 
write  the  problem  down  on  your  response  sheet,  solve  the 
problem,  check  it,  and  roll  again. 

Complete  each  turn  by  working  the  problem  alone  and 
writing  the  answer  on  your  response  sheet.  If  you 
need  help,  please  ask  me. 

Notice  your  competitors'  gameboards  occasionally  to  see 
where  they  are  in  terms  of  completing  the  gameboard. 
And  notice  when  they  raise  their  hands  to  signal  com- 
pletion of  the  game.  Remember,  each  of  you  is  trying  to 
win.  I  will  collect  the  response  sheets  in  the  order 
students  raise  their  hands,'" 
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(3)  To  end:  "The  game  ends  when  all  task  cards  have  been 
drawn  and  each  problem  has  been  solved;  or  when  you 
reach  'Home'  or  'Finished,'  or  when  I  say  the  25 
minutes  for  playing  the  game  is  over." 

III.  Traditional  Worksheets  Group 

On  the  first  day  of  the  study,  students'  seats  were  prearranged  in 
an  area  of  the  classroom  before  they  came  to  class  (seated  separately 
to  minimize  distractions).  When  students  arrived  in  the  classroom 
they  were  to  sit  in  their  assigned  seats  and  listen  to  the  following 
instructions. 

a.  Task 

"This  is  an  arithmetic  worksheet.  Each  person  will  be  given 
their  own  set  of  worksheets.  Please  work  the  arithmetic 
nrohi  or»r-  on  tpp<;p  qhopte- .  Y^u  have  25  minutes  to  work .  In 

uiic     laou     ±  ->    iniiluuco,     i     vviii     uulii_i*w    uuu     jvuft    jyui      uu'  iwh^^uj  . 

b.  Learning  Conditions 

(1)  "You  are  to  work  alone  and  avoid  talking  with  others. 

(2)  Do  your  best  work. 

(3)  Seek  help  and  clarification  from  me  when  you  need  to. 
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(4)  Work  at  your  own  pace. 

(5)  Do  as  much  of  the  assigned  material  as  possible." 

c.  Scoring 

"The  worksheets  will  be  scored  individually  and  you  will 
be  praised  individually  on  the  basis  of  your  own  work." 

d.  Working  with  Worksheets 

(1)  To  begin:  "Take  your  worksheets  out  of  the  yellow 
envelope  with  your  name  on  it.  Work  the  arithmetic 
problems  that  have  a  dot  over  them.  Work  each  of 

the  problems  alone.  If  you  need  help,  please  ask  me." 

(2)  To  end:  "The  worksheet  activity  ends  when  each  worksheet 
has  been  completed;  or  when  I  say  the  25  minutes  for 
working  arithmetic  problems  is  over." 


APPENDIX  B 
ALACHUA  COUNTY  PROCEDURES 

Specific  Learning  Disabilities 


Specific  learning  disabilities—one  who  exhibits  a  disorder  in 
one  (1)  or  more  of  the  basic  psychological  processes  involved  in 
understanding  or  in  using  spoken  and  written  language.  These  may 
be  manifested  in  disorders  of  listening,  thinking,  reading,  talking, 
writing,  spelling,  or  arithmetic.  They  do  not  include  learning 
problems  which  are  due  primarily  to  visual,  hearing,  or  motor 
handicaps,  to  mental  retardation,  emotional  disturbance,  or  to  an 
environmental  deprivation. 

1.  Criteria  for  Eligibility 

a.  Evidence  of  a  disorder  in  one  (1)  or  more  of  the  basic 
psychological  processes. 

(1)  Based  on  a  student's  expected  level  of  functioning,  a 
score  of  two  (2)  standard  deviations  or  less  below  the 
mean  in  one  (1)  process  area  or  a  score  of  one  and  one- 
half  (1.5)  standard  deviations  or  less  below  the  mean 
in  three  (3)  or  more  process  areas.  Process  areas  are 
defined  as:  visual  channel  processes,  auditory  channel 
processes,  haptic  channel  processes,  language  processes, 
and  sensory  integrated  processes.  In  cases  where  the 
standard  deviation  is  not  available,  a  score  of  70% 
or  less  of  the  student's  expectancy  age  in  one  (1) 
process  area  of  80%  or  less  in  three  (3)  or  more 
r^cc:°:  zreaz   may  be  used. 

/  r\   \   <-»   t      i     x.   _    ...   _   L  l J  -   __.-....,-_•,  *.   -   /? x.  I.  _   _  J.  .     .1  ,  «.  J.  !  _ 

chronological  age  shall  be  used  for  placement  purposes. 

Illinois  Test  of  Psycholinguistic  Abilities  (ITPA) 

Visual  Closure  (VC) 

Visual  Sequential  Memory  (VSM) 
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Visual  Association  (VA) 
Auditory  Closure  (AC) 
Auditory  Memory  (AM) 
Auditory  Association  (AA) 

Detroit  Tests  of  Learning  Aptitude  (DTLA) 

Pictorial  Absurdities  (1) 

Pt  n  +  r\v*i  a  1      Onnrtf  i  +  pc      !  *3  ^ 

Verbal  Opposites  (4) 

Auditory  Attention  Span  for  Unrelated  Words  (6) 

Visual  Attention  Span  for  Objects  (9) 

Designs  (12) 

Auditory  Attention  Span  for  Related  Syllables  (13) 

Visual  Attention  Span  for  Letters  (16) 

Disarranged  Pictures  (17) 

Oral  Directions  (18) 

Likenesses  and  Differences  (19) 

Bender  Motor  Gestalt  Test  (Bender) 

(3)  If  more  than  one  process  test  or  subtest  is  given  in  any 
process  cluster  area,  the  mean  level  of  functioning  will 
be  used  to  establish  a  deficit.  Process  clusters  and  the 
tests  or  subtests  used  to  measure  them  appropriately  for 
the  student's  chronological  age  are: 

Battery  Battery 

Clusters  (CA  2  to  10)       (CA  10.1+) 

Visual  Perception  ITPA-VC.DTLA-3 

Visual   Memory  ITPA-VSM,DTLA-9  DTLA-9,16 

Visual   Association  ITPA-VA,  DTLA-1  DTLA-17 

Auditory  Perception  ITPA-AC 

Auditory  Memory  ITPA-AM,  DTLA-6,13   DTLA-6,13 

Auditory  Association  ITPA-AA,DTLA-4  DTLA-4,19 

Visual  Motor  Bender, DTLA-12  DTLA-12 

Auditory  Motor  DTLA-18  DTLA-18 

(4)  Evidence  of  a  process  strength  at  or  above  the  student's 
expected  level  of  functioning. 

b.  Evidence  of  academic  deficits. 

(1)  Based  on  the  student's  expected  level  of  functioning,  a 
score  of:  85%  expectancy  age  or  below  for  third  (3) 
through  sixth  (6)  grade;  75%  expectancy  age  or  below  for 
seventh  (7)  through  ninth  (9)  grade;  or,  65%  expectancy 
age  below  tenth  (10)  through  twelfth  (12)  grade  is  required 
in  one  (1)  or  more  of  the  following  academic  areas: 
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reading,  writing,  arithmetic,  or  spelling.  For 
students  in  kindergarten  (kg)  through  second  (2) 
grade,  evidence  must  be  presented  that  achievement 
is  85%  expectancy  age  or  below  on  preacademic  tasks 
which  require  listening,  thinking,  or  speaking  skills. 
A  student  may  not  be  placed  for  a  deficit  in  either 
writing  or  spelling  or  both. 

(2)  If  more  than  one  academic  instrument  is  used  tc  document 
a  weakness,  the  results  must  consistently  show  deficits 
in  the  same  academic  area.  If  more  than  one  level  of 
functioning  is  obtained,  the  mean  level  of  functioning 
will  be  used  to  establish  weakness. 

Evidence  that  learning  problems  are  not  due  primarily  to  other 
handicapping  conditions. 

(1)  A  score  at  or  above  one  standard  deviation  below  the  mean 
on  an  individual  test  of  intellectual  functioning  or 
evidence  that  a  score  below  one  standard  deviation  is 
not  a  reliable  indicator  of  the  student's  intellectual 
potential . 

If  the  full  scale  on  a  Wechsler  test  is  not  within  one 
standard  deviation  from  the  mean,  the  student  must  have 
one  score  (verbal  or  performance)  that  is  within  one 
standard  deviation  from  the  mean.  If  a  valid  Wechsler 
score  is  not  available  for  any  individual  case,  the 
Directors  of  Exceptional  Student  Education  and  Student 
Services  must  agree  on  comparable  criteria  that  indicate 
the  student's  intellectual  potential. 

(2)  For  students  with  visual  processing  deficits,  visual 
acuity  above  20/70  in  the  better  eye  with  best  possible 
correction,  or  evidence  that  the  student's  inability  to 
perform  adequately  on  tasks  which  require  visual  process- 
ing is  not  due  to  poor  visual  acuity. 

(3)  For  students  with  auditory  processing  or  language  deficits, 
auditory  acuity  loss  of  less  than  30  decibels  in  the 
better  ear  unaided,  o.  cidence  &h«rt  £fcs  student's  inability 
to  perform  adequately  on  tasks  which  require  auditory  pro- 

(4)  For  students  with  a  motor  handicap,  evidence  that  their 
inability  to  perform  adequately  on  tasks  which  assess  the 
basic  psychological  process  is  not  due  to  the  motor  handicap. 
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(5)  For  students  who  exhibit  persistent  and  consistent 
severe  emotional  handicaps,  evidence  that  their 
inability  to  perform  adequately  on  tasks  which  assess 
the  basic  psychological  processes  is  not  due  to  the 
emotional  handicap. 

d.  Documented  evidence  which  indicates  that  viable  general  educa- 
tional alternatives  have  been  attempted  and  found  to  be 
ineffective  in  meeting  the  student's  educational  needs. 

2.  Procedures  for  Screening 

a.  School  personnel,  parents  or  appropriate  community  agencies  may 
assist  in  the  screening  process  to  identify  students  who  may 
have  problems  or  special  needs. 

b.  Information  is  gathered  from  school  ,  home  and  community 
resources  to  help  in  making  the  student's  needs  more  specific. 
The  screening  process  may  include: 

(1)  Observation  of  school  behavior  and/or  observation  and 
performance  records  from  community  agencies. 

(2)  Information  and  comments  from  student's  cumulative  record. 

(3)  Survey  or  standardized  and  non-standardized  testing  results 
from  schools  or  community  agencies. 

(4)  Screening  of  students  by  support  personnel  in  areas  such 
as  language,  motor  and  social  development. 

3.  Procedures  for  Referral 


See  section  on  General  Procedures 

4.  Procedures  for  Student  Evaluation 

In  addition  to  the  requirements  outlined  in  the  General  Procedures 
section,  the  following  procedures  for  student  evaluation  are  required: 

a.  Prior  to  referral  for  deterT.ir.~r 7  eligibility,  +hQ  following 
data  shall  be  collected  at  tiie  student's  school: 

(1)  Evidence  of  the  student's  sensory  functioning. 

(2)  Any  social,  psychological   or  medical   data  included  in  the 
student's  cumulative  folder. 

(3)  Student  attendance  record  if  excessive  absences  are  noted, 
and  the  reasons  for  the  excessive  absenteeism. 
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(4)  Documented  and  dated  evidence  that  conferences  concerning 
the  student's  specific  problem  have  been  conducted.  These 
conferences  shall  include,  but  not  be  limited  to,  the 
parents  or  guardian,  administrative  personnel  and  teaching 
personnel . 

(5)  Documented  evidence  of  at  least  two  (2)  educational  alter- 
natives attempted  within  the  school.  The  documented 

implementing  the  educational  alternatives. 

(6)  Behavioral  observations  in  the  classroom  which  indicate 
the  student's  learning  problem  that  the  interventions  were 
designed  to  remediate.  At  least  two  (2)  observations  are 
required.  One  may  be  done  by  the  classroom  teacher,  and 

at  least  one  must  be  conducted  by  an  evaluation  team  member 
other  than  the  child's  regular  teacher.  For  placement 
consideration,  these  must  be  made  after  completion  of  the 
interventions. 

Reevaluation  includes  (a)  revision  of  individual  educational 
program  periodically,  but  not  less  than  annually,  and  (b)  that 
a  minimum  of  a  formal  (achievement)  evaluation  of  the  child  is 
conducted  at  least  e\/ery   three  years,  or  whenever  conditions 
warrant,  including  at  the  request  of  the  student's  parents  or 
teachers. 

5.  Procedures  for  Determining  Eligibility  and  Educational  Placement 

In  addition  to  the  general  requirements  for  determining  eligibility 
and  educational  placement,  these  requirements  must  be  met  in  the 
areas  of  specific  learning  disabilities. 

A  mul ti -disci pi i nary  team  will  meet  to  determine  whether  or  not  the 
student  exhibits  the  characteristics  of  a  specific  learning  dis- 
abled student.  The  team  must  be  composed  of  at  least:  a  regular 
classroom  teacher,  an  SLD  teacher  or  specialist  with  knowledge  in 
the  area  of  specific  learning  disabilities,  a  psychologist  or  other 
person  qualified  to  administer  an  individual  diagnostic  examination 
of  children,  such  as  school  psychologist,  speech/language  pathologist, 
or  remedial  reading  teacher. 

a.  The  evaluation/staffing  committee  shall  prepare  a  written  report 
containing  the  results  of  the  staffing.  The  report  must  include 
a  statement  of: 

(1)  Whether  the  student  has  a  specific  learning  disability. 

(2)  The  basis  for  making  the  determination. 
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(3)  The  relevant  behavior  noted  during  the  observation  of 
a  child. 

(4)  The  relationship  of  that  behavior  to  the  student's 
academic  functioning. 

(5)  The  educationally  relevant  medical  findings,  if  any. 

(6)  Whether  there  is  a  severe  discrepancy  between  achieve- 
ment and  ability  which  is  not  correctable  without  special 
education  and  related  services. 

(7)  The  determination  of  the  team  concerning  the  effects  of 
environmental,  cultural,  or  economic  disadvantage. 

Each  team  member  shall  certify  in  writing  whether  the  report  reflects 
his  or  her  conclusion.  If  it  does  not  reflect  his  or  her  conclusion, 
the  team  member  must  submit  a  separate  statement  presenting  his  or  her 
conclusions.  Each  member  may  submit  a  separate  report  with  a  cover 
page  containing  a  conclusion  statement  and  dated  and  signed  by  each 
member  of  the  evaluation  team.  The  conclusion  statement  may  be  that 
the  team  feels  that  the  student  j_s  or  j_s  not  specific  learning 
disabled  and  why.  If  any  member  disagrees,  the  team  member  must 
submit  a  separate  statement  presenting  his  or  her  conclusions.  It 
may  be  possible  for  the  student  to  be  eligible  but  not  require 
special  education  services.  A  continuum  of  alternative  placements 
is  described  in  the  section  on  Special  Program  Organization. 

6.  Procedures  for  Providing  an  Educational  Plan 
See  section  on  General  Purposes. 

7.  Procedures  for  Dismissal  or  Reassignment 

Placements  are  reviewed  annually,  based  on  the  student's  individual 
plan. 

a.  Steps  in  the  review  process  may  include: 

(1)  The  ESE  teacher  reviews  effectiveness  of  the  educational 
at  the  end  of  the  year. 

(2)  A  conference  with  other  school  personnel ,  ESE  teacher, 
and/or  parents. 

(3)  Additional   evaluation  by  student  services  personnel   with 
follow-up  conference. 
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b.  Dismissal  may  be  recommended  by  an  in-school  staffing  when 
these  standards  are  met: 

(1)  Attainment  of  these  levels  in  academic  performance  on 
individually  administered  standardized  achievement 
tests. 

90%  of  expectancy  age  for  grades  Kg-6 
85%  cf  expectancy  age  ^or  grade  7  and  up 

-4  months  for  this  computed  level  may  be  used  for 
consideration  for  dismissal. 

Standardized  tests  to  measure  achievement  may  include: 
Key  Math,  WRAT,  PIAT,  Woodcock- Johnson.  All  academic 
areas  should  be  measured. 

A  student  should  meet  dismissal  criteria  in  all  academic 
areas;  however,  students  should  not  remain  in  the  specific 
learning  disabilities  class  for  a  spelling  deficit  alone 
unless  recommended  by  the  staffing  committee.  Support 
services  for  spelling  (consultation,  program  planning, 
etc.)  can  be  arranged  upon  request  of  the  regular  educa- 
tion teacher. 

(2)  Supporting  data  must  be  present.  Supporting  data  may  include, 
but  is  not  limited  to: 

(a)  Regular  and  special  education  teachers'  input 
(criteria  reference  tests,  standardized  tests, 
MAT,  work  samples,  grades). 

(b)  Statewide  Assessment  Tests. 

(c)  Behavioral  observations  in  the  regular  classroom. 

(3)  Process  deficits  do  not  need  to  show  evidence  of  remediation 
on  a  standardized  process  test  for  a  student  to  be  considered 
for  dismissal . 

staffing  should  be  held  with  btudent,  parents,  classroom 

icu^>iv.i   j,      j|/L\,i  l    i^,       iv_  — 3     u  I'ltUU  {  i  i  i*  '. '.--,'.:..,      |Jl    lllL'pS       , 

or  designee.  Alternatives  should  be  discussed  for  student 
attendance  on  a  regular  basis,  then  the  parent  should  be 
notified  that  he  has  the  option  of  dropping  his  child  from 
the  program. 
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(5)  The  major  emphasis  of  the  specific  learning  disabilities 
program  should  be  in  the  deficit  areas  characteristic  of 
each  student.  As  these  areas  are  remediated,  a  gradual 
phase  out  into  regular  education  classroom  should  occur. 
At  the  time  of  dismissal  staffing,  special  education  time 
in  program  should  be  at  a  minimum  level.  Full-time  trial 
placement  in  the  regular  education  program  may  be  used  for 
a  limited  length  of  time.  Dismissal  may  be  considered  in 

an     olini'Kilitu     e  +  a-f-F-i  nn    whon     -i  +■     ic     a\ii  Aar\+-     -t-|-ia  +     a     locc 

WM        W    I      I    ^    I    L*    I     ■      |     V j  ~J    ^  <-*    '      '       .    ■  ■  ^        ftlll.ll  I     w  ■    _»         w.tsJdlw  ~  ■   ■  U    -        G  IC93 

restrictive  educational  setting  is  available  and  appro- 
priate for  the  student. 

8.  Special  Program  Organization 

The  least  restrictive  appropriate  educational  setting  is  provided 
for  the  student.  The  program  is  structured  in  such  a  way  to  allow 
a  specific  learning  disabled  student  to  receive  instruction  in  a: 

a.  Basic  class  with  supplementary  consultation  or  special  education 
services. 

b.  Basic  class  supplemented  by  itinerant  instruction  or  a  resource 
room  program. 

c.  Special  class,  either  full-time  or  part-time,  in  a  regular 
school . 

d.  Varying  exceptionalities  classroom  utilized  for  the  resource 
room  and/or  special  class. 

e.  Hospital  or  home  setting. 

9.  Instructional  Program 

The  program  for  specific  learning  disability  students  has  the  follow- 
ing goals: 

a.  To  assess  the  student's  level  of  functioning  in  the  psychological 
process  areas  and  in  the  academic  areas  of  reading,  writing, 
arithmetic,  and  spelling. 

b.  To  provide  prescriptive  instruction  at  the  operational  level 


To  provide  a  program  that  will  aid  the  student  in  adjusting  to 
the  school  and  group  environment  and  to  function  appropriately 
in  a  regular  classroom. 
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d.  To  provide  consultative  services  to  instructional  personnel 
by  providing  suggestions  for  appropriate  levels  in  instruc- 
tion, materials,  and  methods. 

Curriculum  for  the  elementary  school  student  with  specific  learn- 
ing disabilities  is  individualized  and  focuses  on  remediating 
the  student's  process  and  academic  deficits.  The  Alachua  County 
Basic  Skills  Continuum  and  the  Alachua  County  Elementary  Program 

I'Djci  uvea    I  ui     lanyiia^c   m  is    and    noin    w  i  >  >     u<z    ui,i  I  l  /  fiu    uO    cnoUi  c 

that  the  general  sequence  of  curriculum  is  presented  consistently 
with  the  rest  of  the  school's  program. 

At  the  secondary  level,  the  primary  objective  will  be  to  utilize 
the  student's  strengths  in  the  acquisition  of  knowledge.  Programs 
should  also  begin  to  include  vocational  curriculum  if  the  prognosis 
is  that,  thp  rhild  will  not  continue  his  formal  education  beyond 
the  high  school  level . 

Precision  teaching  is  one  of  the  most  effective  methodologies  in 
the  program  for  specific  learning  disabilities. 

10.  Supporting  Services 

See  section  on  General  Procedures. 

11.  Procedures  for  Providing  Housing  for  Special  Programs 
See  section  on  General  Procedures. 

12.  Plans  for  Evaluation  of  Program 
See  section  on  General  Procedures. 
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APPENDIX  D 

SKILL  ANALYSIS  FOR  COMPUTATIONAL  SKILLS  SURVEY 
FORMS  A  AND  B 


1.  Addition  of  Whole  Numbers 

a.  2  digits  without  renaming 

b.  3  digits  without  renaming 

c.  2  digits  with  1  renaming 

d.  3  digits  with  1  renaming 

e.  3  digits  with  2  renamings 

f.  4  digits  with  3  renamings 

2.  Subtraction  of  Whole  Numbers 

a.  2  digits  without  renaming 

b.  3  digits  without  renaming 

c.  2  digits  with  1  renaming 

d.  3  digits  with  1  renaming 

e.  3  digits  with  2  renamings 

f.  4  digits  with  3  renamings 

3.  Multiplication  of  Whole  Numbers 

a.  2  digits  x  1  digit  without  carrying 

b.  2  digits  x  1  digit  with  carrying 

c.  3  digits  x  2  digits  with  carrying  and  no  zero  in  multiplier 

d.  3  digits  x  2  digits  with  carrying  and  zero  in  multiplier 

e.  3  digits  x  3  digits  with  carrying  and  no  zero  in  multiplier 

f.  3  digits  x  3  digits  with  carrying  and  zero  in  multiplier 

4.  Division  of  Whole  Numbers 

a.  2  digits  by  1  digit  with  remainder 

b.  2  digits  by  2  digits  without  remainder 

c.  2  digits  by  2  digits  with  remainder 

d.  3  digits  by  2  digits  with  1  digit  in  quotient 
?  digits  by  2  digits  with  2  digitr  in  quotient 

f.  4  digits  by  3  digits  with  nu  zero  in  quotient 

i       i**i    t_  ,   *t   i  •  .  .•  jl.  „  .  •  A.I. -  -  —  1-nf.J.J  ft-i*h 
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APPENDIX  F 

PROCEDURES  USED  IN  STUDYING  COOPERATIVE, 
COMPETITIVE,  AND  INDIVIDUALISTIC  GOAL  STRUCTURES 


This  study  implemented  cooperative  and  competitive  conditions 
in  as  constructive  and  effective  way  possible,  based  on  the  procedures 
used  in  a  series  of  12  studies  by  Johnson  and  Johnson  (1978).  Because 
there  were  not  more  than  six  subjects  attending  ESE  math  classes  per 
period  in  either  school  used  in  this  study,  the  researcher  modified 
the  competitive  games  group  procedures. 

The  traditional  worksheet  has  been  the  regular  and  ESE  teachers' 
traditional  method  for  remediating  arithmetic  disabilities,  and 
usually  the  child  follows  the  procedures  outlined  by  Johnson  and 
Johnson,  under  individualistic  conditions.  While  the  researcher  did 
not  use  an  individualistic  condition  experimental  group,  the  control 
group  in  this  study  followed  the  individualistic  condition  procedures. 
Thus,  the  following  tables  present  a  review  of  Johnson  and  Johnson's 
procedures  for  studying  cooperative,  competitive,  and  individualistic 
goal  structures.  Also,  other  important  information  regarding  the 
foil  owing  studies  has  been  given  in  Chapter  II  (also  sec  Table  1). 
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Subject 

Age 

Sex 

Grade 
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13 
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14 
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13 
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32 
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11 
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13 
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14 
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11 
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12 

12 

M 
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12 
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15 

12 
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16 
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11 
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